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1. 0 INTRODUCTION

The objective of a standard quality assurance-quality con-
trol plan is to establish and delineate the minimum amount
of effort the WESTON analytical laboratory will perform on
every sample submitted for analysis. This plan is designed
to meet four goals for the data from environmental analysis
carried out by a WESTON laboratory. They are:

" Define WESTON standard of quality.
" Provide legally defensible analysis
" A published standard for comparison of price and

quality
" A published standard for the purpose of building or

modifying a sampling and analytical program that
addresses the requirements of the project.

If project requirements necessitate different quality
assurance programs, the user of WESTON analytical laboratory
services is responsible for defining and identifying all
deviations from the standard QA/QC plan. All changes must
be documented in writing for approval by the manager of the
WESTON laboratory involved.

1-
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2.0 SAMPLE HANDLING PROCEDURES

In order to meet the stated goals for the standard QA/QC
plan the client and the analytical laboratory must under-
stand and follow the rules for handling the samples within
the laboratory. These rules treat the sample collector as
an integral part of the laboratory team in achieving the cor-
rect analyses for the sample. Sampling handling procedures
include:

" Analysis Plan
" Bottle Preparation
" Sample Preservatives
" Chain of Custody DQcumentation
" Sample Management System
" Sample Storage
" Analysis Scheduling
" Sample Retention and Disposal

2.1 Analysis Plan

The analysis plan is a written document that consists of the
following information:

* Name of the client
o Project Director and Project Manager
o Pertinent organization information (i.e., work order

numbers, name of client).
o List of parameters to be analyzed
o Number of samples listed by parameter and matrix
* Price
o Projected date and time of sample arrival at the

laboratory
o List of all exceptions to the* Standard Analytical

Plan and the Standard QA/QC Plan
& List all the extra considerations not included in

the Standard QA/QC Plan (i.e., field blanks, USATHAMA
QA/QC, specific data reporting requirements).

The analysis plan must be a written document. It must be
submitted to the analytical laboratory to be approved by the
manager before the samples are collected. All deviations to
the analysis plan must be documented in writing by either
the client or the laboratory. This document must be approv-

The Standard Analytical Plan consists of the specific
methodology used by the analytical laboratory for a given pa-
rameter and matrix. This document includes a brief descrip-
tion of the method, an estimated detection limit, and a
source reference for the method.

2-1
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ed by the laboratory and project manager within the holding
time of the parameter of concern or 48 hours, which ever is
less. No analysis will be performed in a WESTON analytical
laboratory without the proper and complete analysis plan on
file.

2.2 Bottle Preparation

Sample bottles will be prepared by the analytical laboratory
and made available to the sampling team on the required date
in the analysis plan. The bottles will be prepared accord-
ing to WESTON Standard Operating Procedures. If samples are
submitted to the laboratory in bottles or containers prepar-
ed by othersi this deviatlon must be specified in the analy-
sis plan along with the sample bottle preparation protocols *

employed and the person/company responsible for preparing
the bottles.

2.3 Sample Preservatives

All sample bottles prepared by the analytical laboratory
will contain the preservative(s) shown the WESTON Analysis
Plan. The amount of the preservative placed in the sample
bottle for aqueous samples will be adequate and proper for
water samples. To ensure that a sample is properly preserv-
ed after collection (especially where preservation requires
pH adjustment), field personnel are urged to check the pH of
the sample after preservation. These data should be record-
ed in field notebooks.

All samples submitted will be checked to insure the proper
preservative and preservation procedures were used for the
sample. This includes the following checks where appropri-
ate:

I Normal
pH 0

e Temperature of 4°C

II Special at Discretion of Lab
* Color
o Observation of sample for particulates or air bubbles

(VOA).
o Anion spot test for SO* and C1 (TOC)

All observations will be recorded by laboratory personnel
and no sample will be analyzed unless;

o it is properly preserved
* the client has authorized the sample analysis by a

written amendment to the analysis plan or WESTON Stan-
dard QA/QC plan as prescribed in Section 2.1

2-2
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2.4 Chain of Custody Documentation

All samples must arrive at the laboratory with a chain of
custody document. A copy of the chain of custody document
is contained in the "Tracking System". The laboratory will
provide EPA-approved sample bottle labels, chain of custody
forms, and shipping containers upon request. The chain of
custody document must be initiated at the time the sample
bottles are prepared. If the sample bottles are not prepar-
ed by the analytical laboratory then the client assumes re-
sponsibility for proper bottle selection and preparation.
The chain of custody document submitted in this case should
include the bottle preparation and sample preservation infor-
mation.

When samples are delivered to the laboratory, the informa-
tion on the chain of custody document must be complete in
full. The samples will be inventoried against the chain of
custody form, and custody transfer acknowledged by signa-
ture, date and time of receipt. A copy of the signed form
will be given to the personnel who delivered the samples.

For samples which are delivered without applicable or with
incomplete chain of custody documentation, the sample custo-
dian will initiate a chain of custody or note acknowledges
receipt of the samples and initiates laboratory custody.

FOR SAMPLES WHICH ARE RECEIVED WITHOUT PROPER CHAIN OF CUS-
TODY, OR DEFICIENT CHAIN OF CUSTODY, THE LEGAL TRACEABILITY
OF SAMPLES BEGINS WITH RECEIPT AT THE LABORATORY BUT DOES
NOT EXTEND TO THE POINT OF SAMPLE COLLECTION.

2.5 Sample Management System

Upon arrival at the laboratory, the sample will be either
logged-in immediately or stored at 40C until log-in proce-
dures can be initiated. The log-in process for any given
shipment of samples must be completed within 24 hours of sam-
ple arrival at the laboratory as noted on the chain of custo-
dy document. The log in data will be available to the sub-
mitter (Project Manager) within 48 hours after arrival of
the samples at the laboratory to verify completeness of the
sample submittal. Deviations from the analysis plan must be
noted and resolved by both parties at this time.

The sample management system will be used for the following
laboratory functions:

* Scheduling
* Sample Disposal
* Invoicing (See Pricing Schedule for the appropriate

analytical laboratory)
9 Data Management
* Deliverable Preparation

J-6



It is imperative that the field documentation provided by
field personnel and the sample log-in procedure in the ana-
lytical laboratory be complete and accurate. Resolution of
deviations from the analysis plan must be accomplished with-
in the holding time of the parameter of concern or 48 hours.
Resolution of these items must be accomplished by telephone,
followed by written documentation in order to complete the
analysis within the required holding time. The holding
times are summarized in the Analysis Plan.

Each sample container is assigned a sequential WESTON sample
number. This unique WESTON number will identify the sample
(and any extracts dc ived from the *sample) in the labora-
tory's internal chain of custody until proper disposal of
samples or extracts. All references to a sample in any com-
munications should include this sample number as well as the
site identification number (code).

For additional information see WESTON's Analytical Labora-
tory's Sample Tracking Document.

This program provides "cradle to grave" chain of custody doc-
umentation.

2.6 Sample Storage

All samples will be stored in a locked refrigerator at 4° O:

10C. Temperature of storage refrigerators are monitored
daily by laboratory personnel. They will be removed from
storage by a limited number of authorized WESTON personnel
for either analysis, long term retention or disposal. All
sample movement will be documented using the laboratory

WESTON's chain of custody program includes the follow-
ing:

0 Samplc bottle preparation
0 Sample preservatives
* EPA-approved sample bottle labels and chain of custo-

dy documents
e Secured shipping containers
o Laboratory access limited to authorized personnel
* Locked refrigerated storage
* Internal laboratory chain of custody documentation

for all analytical operation, including sample dispo-
sal.

* All chain of custody documentation includes the loca-
tion, persons involved, date, time and reason for sam-
ple dislocation.

* Signing and dating of all laboratory documentation
pertaining to sample receipt, preparation and analy-
sis.

J-7



chain of custody documentation. Sample extracts or diaested
samples will receive the same consideration. During non-
working hours, no sample will remain unattended without be-
ing placed in a secure area.

2.7 Sample Retention and Disposal

All samples will be retained in the refrigerator for 30 cal-
endar days after the date on the invoice accompanying the
final analytical results. Unless there is a written re-
quest for sample retention in the analysis plan or a written
amendment to the analysis plan, then all samples will re-
ceive proper disposal, on the 31st calendar day after the in-
voice date. (See -Price List for retention and disposal
costs).

I-
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3.0 STANDARD OPERATING PROCEDURES

3.1 Analytical Methods

All of the analytical laboratory's methods are listed in the
Standard Analysis Plan. Since the choice of method depends
on the parameter, the matrix, possible interferences, cost,
and detection limit desired, the Standard Analysis Plan de-
notes the method that will be used by the analytical labora-
tory unless the analysis plan specifically states that an-
other method must be used. A rationale should accompany
this choice of method in the analysis plan.

3.2 Documentation of the Analytical Procedure

All data and observations will be recorded into a bound
laboratory notebook. The entries will include:

" Analyst
" Date, Starting and Completion times
" Calibration Data
* Results of analysis of laboratory quality control

samples
9 Order of Analysis
* Example calculations
* Method reference
• Instrument identification
e Location of raw and final data

All deviation from the method and pertinent observations
will be recorded in the laboratory notebook and noted in the V
data summary report. Also, all "out of control" situations
observed by the quality control program must be documented
in the notebook. This includes all corrective actions taken
by the analyst, supervisor, and/or the laboratory QA/QC co-
ordinator in response to the "out of Control" situation.

V.
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4.0 ANALYTICAL LABORATORY QUALITY CONTROL

4.1 Analytical Method Calibration

4.1.1 Initial Calibration

For all parameters utilizing a calibration curve for
quantification, the analytical laboratory will measure
the response to a reagent blank and at least five (5)
different concentrations of thl analyte. A modification
of the method of Hubaux and Vos will be used to deter-
mine the following:

9 The acceptable linear concentration range
for quantitation (the correlation coeffi-
cient (R) must be > 0.996).

* The instrumental detection limit.

At least three (3) calibration concentrations must be in
the range of responses that is above the calculated de-
tection limit and used for calculating the acceptable
linear concentration range. No response can be report-
ed for a sample if the response is:

e greater than the response of the most con-
centrated calibration standard used in cal-
culating the acceptable linear concentra-
tion range.

o less than the response of the calculated
detection limit.

* less than the response of the lowest con-
centration calibration standard if the re-
sponse of the calculated detection limit
is less than the response of the lowest
calibration standard used.

4.1.2 Shift Calibration .

Since the objective of the QC program is to verify that
analytical accuracy and precision are in control for a
given method - instrument - parameter, the initial in-
strument calibration must be verified periodically.
This requires the analysis of at least one calibration
standard within the range of initial calibration. The

Analytical Chemistry, Vol. 42, No. 8, July 1970, p. 849

J-lO
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ongoing calibration data will be checked to verify that
it is within -& 10% of the initial calibration. A mini-
mum of one shift calibration every 8-12 hours if the in-
strumental systems is automated for continuous opera-
tion.

4.1.3 Re-calibration

Recalibration is required after:

" Instrument repair and/or mainten-
ance.

" -A shift calibration does not meet
previous calibration criteria.

* Any "out of control" situation as
defined in Section 4.6.

4.2 Lot Size 4-
I.-

The quality control samples are assigned to each lot of
analytical samples. The size of a lot can be dictated
by the number of samples that can be completed in a
shift by an analyst. Therefore, the size of a lot can
vary, but, the variance should not be more than 20%.

4.3 Quality Control Samples

Every lot, regardless of size, will have the following
quality control samples included.

* Blanks
* Calibration Standards
e Duplicate (Split Sample)
9 Spike (Standard Matrix spike)

Note: That if a lot contains 20 samples, at
least one of the samples will be analyzed
in duplicate. If a client submits less
than 20 samples for analysis and desires
one of those samples be analzyed in dupli-
cate, the laboratory must be notified pri-
or to sample receipt.

4.3.1 Quality Control Blanks

4.3.1.1 Reagent Blank

The reagent blank is an integral part of the
calibration procedure. It consists of the
solvent or matrix used for the calibration
standards without the presence of the ana-
lyte being measured.

J-11
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The analytical laboratory will use solvents
and reagents of the highest purity available
to minimize laboratory contamination. Also,
the water quality of the deionized - carbon
treated "pure" water system will be monitor-
ed monthly.

4.3.1.2 Method Blank

The method blank is a matrix as similar to
that of the analytical sample as possible
without the presence of the analyte. The
method blank -is prepared and analyzed with -

the samples and is used to monitor labora-
tory contamination.

4.3.2 Analytical Reference Standards

Calibration and spiking standards will be traceable
standard materials supplied by or traceable where
possible to a federal government agency such as
EPA, NBS, or USATHAMA. Where this is not possible,
analytical standards of highest available purity
will be purchased from available commercial sup-
pliers.

4.3.2.1 Calibration Check Standard

When the analyses a lot of analytical sam-
ples along with the required QC samples are
complete, a check calibration standard will
be analyzed. A check calibration standard
is one of the calibration standard solutions
used to develop the analytical calibration.
This calibration standard must be in the ac-
ceptable linear concentration range of the
calibration curve. Acceptability of the re-
sponse to calibration check standard is de-
termined by the QC chart as discussed in sec-
tions 4.4 and 4.6.

4.3.3 Standard Matrix Spike Sample ,'

In each analytical sample lot one sample will be a
standard matrix spike consisting of a matrix as sim-
ilar as possible to the matrix of the analytical
samples in the lot. The analyst will spike one of
these with a known amount of the analyte with the
acceptable calibration concentration range. The
standard matrix spike sample is carried through the
method as an analytical sample. In most cases la-
boratory reagent water water and/or a "clean" soil
will be used for the matrix. The results of this
spike sample will be used to monitor analytical ac-
curacy. J2
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4.3.4 Quality Control Sample Summary

Assuming that the analytical lot size for a param-
eter is twenty (20), the analyst would follow the
hypothetical analysis order shown in Table 1.

4.4 Quality Control Charts

Three QC charts will be constructed for each analytical
method (instrument - parameter) excluding the analyst.
The analyst will have his or her own code on the QC
chart. The QC charts are:

" 'An accuracy5-'C chart based on the % recovery
of the standard matrix spike sample.

" A precision QC chart based on the relative
mean difference between the results obtained
from the analysis of duplicate sample ali-
quots.

" A precision QC chart based on the reproduc-
tability of the initial and shift calibration
slope.

" A Quality Control chart for monitoring ongoing
calibration.

The details of the QC chart construction with examples
are contained in the WESTON Analytical Laboratory Qual-
ity Assurance - Quality Control Manual.

4.5 Quality Control for Reporting Results

4.5.1 Detection Limit

There are three detection limits derived from the
method and the analytical experiment.

a Estimated detection limit.

• Detection limit calculated from the calibra-
tion data.

* The lowest concentration of the analyte in any
calibration standards.

None of the above detection limits applies to a
real environmental matrix for the analyte of con-
cern. In most cases the actual detection limit
will be equal to or greater than the instrumental
detection limit which is reported. Upon request,
the actual detection limit for a given matrix can
be experimentally determined or estimated.

J-13
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Table 1

Hypothetical Order. of Analysis for a Lot
Size of 20 Analytical Samples

Run # Description Comments

1 Reagent Blank Shift Calibration
2 Standard #1 Shift Calibration
3 Standard #2 Shift Calibration
4 Standard #3 Shift Calibration

5-11 Analytical Samples #1-7
12 Duplicate of Analytical Sample #5 QC Sample

13-16 Analytical Samples #8-11
17 Standard Matrix Spike OC Sample

18-24 Analytical Samples #12-18
25 Method Blank QC Sample

26-27 Analtyical Samples #19-20
28 Calibration Check Sample QC Sample

Notes:(a)A new lot can be analysed without a shift calibration if there

are no "out of control" situations and the analyst remains the
same. (i.e. return to run #5 and continue through run #28)

(b)Four (4) QC samples are required per lot of 20. This is 16 2/3%

of the runs.
I.

4-5
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The analytical laboratory will report experimental-
ly observed detection limit from the calibration
data. The latter concentration will be the higher
concentration value of either the value obtained
from the calibration for regression analysis or the
lowest concentration calibration standard run.

4.5.2 Significant Figures

The general rule for the application of significant
figures to- analytical environmental data is shown
in Table 2. --

4.5.3 Units

A few environment analytical parameters have their
own respective units such as pH, specific conductiv-
ity and turbidity. Most concentrations will be re-
ported in one of two units. Concentrations for
liquid samples will be reported in micrograms per
liter (ug/L or ppb). Concentrations for solid sam-
ples will be reported as micrograms per kilogram
(ug/Kg/ppg) dry weight. Any deviation from this re-
porting format will appear in a footnote form.

4.5.4 Analytical Modifications

All changes and rationale for the changes from the
published WESTON Standard Analysis Plan, WESTON
Standard QA/QC Plan and the project's analysis plan
will be placed into a cover letter/report to the
client accompanying the final results and invoice.

4.5.5 Final Data Review

All analytical laboratory results will be reviewed
by the laboratory technical managers foi the follow-
ing items:

* Completeness
o Reasonableness
o Conformance with the WESTON Standard Analyti-

cal Plan, WESTON Standard QA/QC Plan and the
project's analysis plan.

o Data above a regulatory limit, where appropri-
ate.

o Approval of the data by appropriate Section
Manager.

J1
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Table 2

Relationship of the Experimentally Found Detection Limit, Analyte Concen-
tration and Significant Figures in the Final Result

# of Significant
Detection Limit Concentration Range Figures

1 1-10 1

110 - 1000 2

11000 3

Example: Detection Limit of 100 ug/Kg .

Concentration Found Concentration Reported

84.3 ug/Kg ND

436.2 ug/Kg 400. ug/Kg -

2178.6 ug/Kg 2200. ug/Kg

654266.5 ug/Kg 654000. ug/Kg

4-74
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4.5.6 Deliverables

The client will receive the following when the anal-
yses have been completed by the laboratory.

e Analytical Data including instrumental detec-
tion limits.

9 Assurance that the WESTON Standard Analytical
Plan, WESTON Standard QA/QC Plan and the pro-
ject's analysis plan were followed.

o .Assurance that all quality control samples
were in control.

* A cover letter.
* Invoice

The client will not receive the following unless
specifically requested in writing (preferably in
the analysis plan):

* Raw data
* QC sample results (except for surrogate recov-

eries for GC/MS analyses.)
* Pertinent QC charts
* EPA, USATHAMA or other specialized data re-

ports.

4.5.7 Data Archiving

The analytical laboratory will maintain on file,
all the raw data, laboratory notebooks, and other
documentation pertinent to the work on a given pro-
ject. This file will be maintained in locked stor-
age for five (5) years from the date of the invoice
unless a written request is submitted for changes
the retention time.

Data Retrieval from archives will be handled in a
similar fashion to a request for analysis; specifi-
cally a written request, chain of custody, quota-
tion, three week turn-around time, etc.

4.6 Out of Control Situations

An "out of control" situation occurs when there are
experimental data for laboratory quality control
samples which suggest that an analytical result may
be of questionable or unknown validity. It is the
duty of the analyst to identify the "out of con-
trol" situation and notify the supervisor. The
supervisor will then recommend the appropriate cor-
rective action. (e.g. reanalysis, recalibration,
etc.). The out of control situation and corrective
action will be documented. The analysis of QC sam- .-
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ples monitors precision, accuracy and laboratory contami-
tifying out of control situations for laboratory QC sam-

ples are discussed below:

4.6.1 Blanks 4
Any reagent or method blank which contains any ana-
lyte greater than five (5) times the published de-
tection limit for the method - instrument - para-
meter analytical system is "out of control". Cor-
rective action is required.

4.6.2 Duplicate Samples and Fortified Reagent
Blanks (Standard ,Matrix Spike)

Any result from a split sample or a fortified rea-
gent blank that fulfills the following criteria for
"out of control" on the respective QC chart (See
the QA Manual) method/parameter requires corrective
action and/or written explanation for the accep-
tance of the data without any corrective action.

* Any result that exceeds +- 3 standard devia-
tion of the control value. *

" The 5th consecutive value that has shown an in-
creasing or decreasing trend.

" The 7th consecutive value on the same side of
the central line (mean).

The results from analysis of duplicate samples can
be misleading where matrix homogenity is a problem
(e.g. soil, sludges, sediments, multiphase liquid
samples) because of the difficulty in obtaining rep-
licate representative aliquots for analysis.

In these cases a written explanation (cover letter)
will be provided for data interpretation.

4.6.3 Calibration Check Standard

Any calibration check standard that fulfills the
criteria for "out of control" on the QC chart as de-
lineated in section 4.6.2 requires corrective ac-
tion.

4.6.4 Sample Cross Contamination or Interference

Any sample where there is any suspected cross con-
tamination from the previously analyzed sample must
be regarded as "out of control". Cross contamina-
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tion usually occurs -fter analysis of sample with
relatively high concentrations of analytes or inter-
fering compounds. Therefore, the analyst must be
aware of such occurences. To verify the result,
the sample must be reanalyzed immediately after an
acceptable blank run and the data for the reanaly-
sis compared with the original. Data will be care-
fully reviewed (e.g. order of analysis, historical
data) by analysts and supervisors to ensure that
the data accurately represents the sample. (see
section 4.5.5)

4.6.5 Instrument Malfunction

Any instrument malfunction is considered as a situa-
tion that necessitates corrective action (see sec-
tion 4.7). Written documentation of the malfunc-
tion and corrective action is mandatory (see sec-
tion 4.8).

4.7 Corrective Action

All "out of control" situations require immediate atten-
tion and corrective action. This corrective action will
be as follows:

o The analyst will immediately notify the appropriate
supervisor and document the out of control situa-
tion in the laboratory notebook.

0 The supervisor will notify, in writing, the labora-
tory manager within 24 hours of the "out of con-
trol" situation, corrective action taken and re-
sult of corrective action. A copy will be provided
to the laboratory QA coordinator.

* The laboratory manager will notify the WESTON Ana-
lytics office of any "out of control" situations
that have not been corrected with 48 hours of their
occurence. A copy will be sent to the Vice Presi-
dent of Quality Assurance and Finance and the Vice
President of EEOD. A written report on the correc-
tive is required when the analyses are in control.

Corrective action requires the following steps:

o Analyses to be stopped immediately for the analyte
which is determined "out of control". No further

analyses for that analyte can be performed until
the "out of control" situation is corrected.

o Notification as shown above.

J-19
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* Complete documentation in laboratory notebooks of
circumstances pertaining to the "out of control"
situation and corrective action(s) taken.

The laboratory manager must initial the documentation of
the successful corrective action after its completion
and must approve resumption of analysis. All of the sam-
ples affected by the "out of control" situation must be
reanalyzed. Data for any samples of an affected lot
which are not reanalyzed must be accompanied by clarifi-
cation for this decision.

4.8 Instrument Maintenance and Calibration

Each instrument in the analytical laboratory will have a
bound maintenance log for documenting instrument mainten-
ance. This maintenance log will be available near the in-
strument at all times and will be kept current.

4.8.1 Maintenance Information

The following maintenance information is reguired to be
recorded in the maintenance log.

e Detailed statement of maintenance activities includ-
ing time and date of maintenance and name of person
performing maintenance.

e Any telephone call regarding service/maintenance
(phone records) and service reports will maintained
in the maintenance log.

* Routine maintenance schedule should appear with a
check list in the front of the maintenance loc.

Instrument Manuals should be maintained in a central
file and should be available as necessary.

4.8.2 Calibration Information

The following instrument calibration information should
be recorded in the laboratory notebook (see Sec. 4.1).

Calibration of some laboratory instruments such as a
pH meter, is inconsistent with calibration criteria des-
cribed in Section 4.1. These instruments will have spe-
cific SOPs written for calibration. The instruments
which are included in this category are so noted in the
WESTON Analytical Laboratory QA/QC Manual.

J-20
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IA

* Instrumental conditions which are used.

* Time and date.

* Lot(s) to be analyzed

* Calibration data including slope of calibration
line and; correlation coefficient of calibration
data (response vs concentration).

e The detection limit- (calculated from the calibra-
tion data or the lowest concentration calibration
standard).

o The acceptable linear concentration range of cali-
bration.

.2
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5.0 QUALITY ASSURANCE

5.1 Organization

The corporate quality assurance function is defined in the
Corporate OP-03-07. The analytical laboratory portion of
the QA organization is shown in Figure 1. This organization
is specifically designed to allow independent audit of the
laboratory analytical operations. There are no administra-
tive supervisory relationships between the laboratory manage-ment and WESTON Analytics, including the laboratory QA co-
ordinator.

5.2 Responsibilities of the QA Organization

5.2.1 Internal Audits

Continuous audit of the analytical laboratory will be per-
formed in order to ascertain and ensure compliance with the
WESTON Standard QA/QC Plan, WESTON Standard Analytical Plan,
the WESTON analytical laboratory QA/QC Manual and project
analysis plans.

5.2.2 Third Party Audits

Arranging for and scheduling third party audits will be the
responsibility of the QA coordinator and laboratory manager.
This will include:

e Preparation of the analysis plan for all third party
performance samples.

* Review all the results and documentaticn for third
party performance samples.

* Approve in writing all final reports and
documentation for third party performance samples.

5.2.3 "Out of Control" Audits

All "out of control" events will be continuously audited.

5.2.3.1 Termination of an Analytical Procedure

The Director of QA/QC Programs has the authority
after notice (see Sec. 4.7) to terminate an analyti- 'J

cal procedure due to the lack of compliance with any OR
single aspect of the WESTON Standard QA Plan, WESTON
Standard Analytical Plan, or WESTON Analytical Labora-
tory QA/QC Manual.

5-12
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5.2.3.2 Restart of Terminated Analytical Proce-
dures

The Director of QA/QC -Programs must approve the re-
start of any analytical procedures which are "out of
control" and have been terminated.

5.2.4 Quality Control Sample Results

Results of analysis of all quality control samples must be
reviewed and approved in writing by the laboratory QA coor-
dinator. These samples are required by the WESTON Standard
QA/QC Plan and include all third party performance samples,
and all blind WESTON QC sainples. As described in detail in
the WESTON Analytical Laboratory QA/QC Manual the following
QA samples may be required as part of a project QA program.

* Blanks
- Reagent Blant
- Method BlaV
- Trip Blank **
- Field Blank

* Replicates
- Field duplicate samples Jor replicate)
- Laboratory split samples

* Spikes
- Field spiked sample (one sample of field split-

samples).
- Laboratory matrix spiked sample. *

- Laboratory standard matrix spiked sample .

* Performance Samples
- Third party samples
- WESTON "blind" samples

Samples required by the WESTON Standard QA/QC Plan. Re-
sults of these samples will be checked on a parameter basis
during routine audits unless specifically requested by the
project analysis plan.

These samples are currently not required by the stan-
dard laboratory QA/QC plan. However for specific analyses
(e.g. analysis of volatile organic compounds in aqueous sam-
ples) it is important that the persons collecting the sam-
ples give strong consideration to including field and trip
blanks in the samples submitted for analysis. This require-
ment will be addressed in the preparation of the project sam-
pling and analysis plan.

5-2
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5.2.5 Reports and Deliverables

5.2.5.1 Quarterly QA Reports

A quarterly QA report to the Director of QA/QC Programs must
be prepared by WESTON Analytics by the 15th of January,
April, July, and October of each year. The quarterly report
will be a summary of all laboratory audit results, results
from blind samples, performance samples, and project analy-
sis plan QA samples, and "out of control" situations. Recom-
mendations for future improvements and actions must be in-
cluded in this report.

5.2.5.2 Annual QA Report-

An annual QA report will be prepared by WESTON Analytics by
January 15 of each year. The annual report will summarize
activities and performance of the total WESTON QA system as
it relates to analytical laboratories. QA/QC goals for the
next year with appropriate action plans, milestones, and
costs are to be included in the report.

5.2.5.3 "Out of Control" Report

The report required by Section 4.7 must be reviewed by the
laboratory QA coordinator. The report with QA coordinator
comments will be forwarded through WESTON analytics to the
Director of QA/QC Programs.

5.2.5.4 Project QA Report (special project requirement)

If the project analysis plan requires the analysis of any QC
samples(s) beyond those required by the laboratory QC plan
or requires an audit of data documentation, the Laboratory
Manager must perform the tasks to comply with the project's
analysis plan.

5.2.5.5 Third Party Performance Sample Report

Results of analysis of third party performance samples must
be reviewed by the laboratory QA coordinator and a summary
report prepared, before the results can be forwarded to the
third party.

5.2.5.6 A Non-Compliance Report

Any non-compliance with the WESTON QA system, plans, or pro-
tocols observed by the QA coordinator will be reported at
the earliest possible time, in writing, to the laboratory
manager. If the situation has been corrected within 48
hours then the written report will be filed by the QA coordi-
nator. However, if the situation is not corrected with 48
hours then the following action is required:
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a The laboratory QA coordinator and the laboratory manag-
er must submit to QA/QC Director of Programs, a correc-
tive action plan.

Corrective action plan shall include the following informa-
tion:

* Description of the non-compliance situation.
* Detailed Action Plan
* Milestones with projected completion dates.
* Estimated cost and/or loss of revenue associated with

the action plan.
• If the QA/QC Director of Programs approves the action

plan, necessary acti6d- will be carried out by the labor-
atory manager and monitored by the QA coordinator.

* If agreement on an appropriate action plan cannot be
reached, the Director of QA/QC Programs will make the
final determination of the actions to be taken.

5.2.5.7 WESTON Analytical Laboratory QA/QC Manual

The laboratory technical staff, the QA Coordinator, and the
Director of QA/QC Programs are responsible for reviewing the
WESTON Analytical Laboratory QA/QC Manual on an annual bas-
is. This will include the WESTON Standard QA/QC Plan and
the WESTON Standard Analytical Plan.
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6.0 SUBCONTRACTED ANALYSES

All subcontracted analyses wil1 be sent to a WESTON "approv-

ed" laboratory. The criteria for the WESTON approved labora-
tory are:

" Evidence of required regulatory authority approval/cer-
tification as appropriate.

" WESTON Analytics on-site inspection and recommendation.
* Review and evaluation of work quality

A copy of the following documents must accompany the sam-
ple(s).

- Chain of Custody forms
- WESTON analytical laboratory services agreement in-

cluding conditions and appropriate attachments
- WESTON SOP for the analytical procedures(s)

The WESTON laboratory manager is responsible for all of the
required documentation that must accompany any subcontracted
work. The WESTON laboratory manager or designee has the
*right of first refusal" of all analytical work generated by
WESTON personnel. If the work is refused, the laboratory
manager will take responsibility for subcontracting the work
to an acceptable laboratory and will ensure compliance with
the WESTON Standard QA/QC Plan, WESTON Standard Analytical
Pian, WESTON Analytical Laboratory QA/QC Manual and the
WESTON project's analysis plan.

.° .

I.'
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LABORATORY ANALYTICAL METHODS
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CASTLE AFB

Soil Analytes and Detection Limits

Analyte Method Detection

Limit (ug/g)

Endrin Standard 509A 0.02

Lindane Standard 509A 0.01

Methoxychlor Standard 509A 0.20

Toxaphene Standard 509A 1.0

2,4-D Standard 509B 0.06

2,4,5-TP (Silvex) Standard 509B 0.06

Oil and Grease EPA 413.2 100.

Volatile Organic EPA 601 & 602 As specified by
Analytes including Method
MEK (methylethyl
ketone)

Polychlorinated EPA 608 1.0 *
Biphenyls (PCB)

* Identify PCB type, if possible
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inter-office memorandum
TO: Katherine Sheedy DATE: October 11, 1985

cc: Alison Dunn RECEIVED

FROM: David Ben-Hur , 0 .rOSC!ENCES DEPT

SUBJECT: Oil and Grease Analysis, Castle AFB W.O. No.:

Attached is a copy of EPA Method 413.2 for the determination
of oil and grease in water. As I have stated earlier, the
detection limits using the method as described will not meet
the requirements of the Air Force.

On the second round of sampling at Castle AFB, the samples
were extracted as described in the procedure up to step 7.5.
An additional step was inserted at this stage:

The combined solvent extracts are transferred to Kuderna-
Danish concentrator fitted with a three ball condenser.
The extract is concentrated by heating on a steam bath
to a final volume of about 20 ml. The concentrated
extract is transferred to a 25 ml volumetric flask, and
and the Kuderna-Danish flask is rinsed with 2-L ml of
Freon-113. The rinsate is added to the volumetric
flask, and the final volume is adjusted to 25 ml.

The remainder of the procedure follows the EPA Method.

I.
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OIL AND GREASE, TOTAL RECOVERABLE

Method 413.2 (Spectrophotometric, Infrared)

STORET NO. 00560

1. Scope and Application
1.1 This method includes the measurement of fluorocarbon- 113 extractable matter from

surface and saline witers, industrial and domestic wastes. It is applicable to the
determination of hydrocarbons, vegetable oils, animal fats, waxes, soaps, greases and
related matter.

1.2 The method is applicable to measurement of most light petroleum fuels, although loss of
about half of any gasoline present during the extraction manipulations can be expected.

1.3 The method covers the range from 0.2 to 1000 mg/I of extractable material.
1.4 While this method can be used to obtain an estimate of the oil and grease that would be

measured gravimetrically, in many cases the estimate more accurately describes the "
parameter, as it will measure volatiles more effectively and is not susceptible to
interferences such as extractable sulfur. It can be used with the Petroleum Hydrocarbon
procedure to obtain an oil and grease value and a petroleum hydrocarbon value on the
same sample.

2. Summary of Method
2.1 The sample is acidified to a low pH ( < 2) and extracted with fluorocarbon- 113. The oil

and grease is determined by comparison of the infrared absorbance of the sample extract
with standards.

3. Definitions
3.1 The definition of oil and grease is based on the procedure used. The source of the oil

and/or grease, and the presence of extractable non-oily matter will influence the material
measured and interpretation of results.

4. Sampling and Storage
4.1 A representative sample of I liter volume should be collected in a glass bottle. If analysis

is to be delayed for more than a few hours, the sample is preserved by the addition of 5 ml

HCI (6.1) at the time of collection and refrigerated at 4"C.
4.2 Because losses of grease will occur on sampling equipment, the collection of a composite

sample is impractical. Individual portions collected at prescribed time intervals must be
analyzed separately to obtain the average concentration over an extended period.

5. Apparatus
5.1 Separatory funnel, 2000 ml, with Teflon stopcock.
5.2 Infrared spectrophotometer, scanning. Non-scanning instruments may also be used but

can be subject to positive interferences in complex chemical wastewaters.
5.3 Cells, 10 mm, 50 mm, and 100 mm path length, sodium chloride or infrared grade glass.
5.4 Filter paper, Whatman No. 40, 11 cm.

Issued 1974
Editorial revision 1978
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6. Reagents
6.1 Hydrochloric acid, 1: 1. Mix equal volumes of conc. HCI and distilled water.
6.2 Fluorocarbon- 113, (1, 1,2-trichloro- 1,2,2-trifluoroethane), b. p. 48"C.
6.3 Sodium sulfate, anhydrous crystal.
6.4 Calibration mixtures:

6.4.1 Reference oil: Pipet 15.0 ml n-hexadecane, 15.0 ml isooctane, and 10.0 ml
chlorobenzene into a 50 ml glass stoppered bottle. Maintain the integrity of the
mixture by keeping stoppered except when withdrawing aliquots.

6.4.2 Stock standard: Pipet 1.0 ml reference oil (6.4.1) into a tared 200 ml volumetric
flask and immediately stopper. Weigh and dilute to volume with fluorocarbon- 113.

6.4.3 Working standards: Pipet appropriate volumes of stock standard (6.4.2) into 100
ml volumetric flasks according to the cell pathlength to be used. Dilute to volume
with fluorocarbon- 113. Calculate concentration of standards from the stock
standard.

7. Procedure
7.1 Mark the sample bottle at the water meniscus for later determination of sample volume.

If the sample was not acidified at time of collection, add 5 ml hydrochloric acid (6.1) to
the sample bottle. After mixing the sample, check the pH by touching pH-sensitive paper
to the cap to insure that the pH is 2 or lower. Add more acid if necessary.

7.2 Pour the sample into a separatory funnel.
7.3 Add 30 ml fluorocarbon-113 (6.2) to the sample bottle and rotate the bottle to rinse the

sides. Transfer the solvent into the separatory funnel. Extract by shaking vigorously for 2
minutes. Allow the layers to separate.

7.4 Filter the solvent layer into a 100 ml volumetric flask through a funnel containing
solvent-moistened filter paper.
NOTE: An emulsion that fails to dissipate can be broken by pouring about I g sodium
sulfate (6.3) into the filter paper cone and slowly draining the emulsion through the salt.
Additional 1 g portions can be added to the cone as required.

7.5 Repeat (7.3 and 7.4) twice more with 30 ml portions of fresh solvent, combining all
solvent in the volumetric flask.

7.6 Rinse the tip of the separatory funnel, filter paper, and the funnel with a total of 5-10 ml
fluorocarbon- 113 and collect the rinsings in the flask. Dilute the extract to 100 ml, and
stopper the flask.

7.7 Select appropriate working standards and cell pathlength according to the following
table of approximate working ranges:

Pathlength Range

10 mm 2-40 mg
50 mm 0.4-8 mg

100 mm 0.1-4 mg

7.8 Scan standards and samples from 3200 cm-' to 2700 cm' with fluorocarbon-I 13 in the
reference beam and record the results on absorbance paper. The absorbances of samples

K-5



and standards are measured by constructing a straight baseline over the range of the scan
and measuring the absorbance of the peak maximum at 2930 cm-' and subtracting the
baseline absorbance at that point. For an example of a typical oil spectrum and baseline
construction, see Gruenfeld ' . Non-scanning instruments should be operated according
to manufacturer's instructions, although calibration must be performed using the
standards described above (6.4). If the absorbance exceeds 0.8 for a sample, select a
shorter pathlength or dilute as required.

7.9 Use a calibration plot of absorbance vs. mg oil prepared from the standards to determine
the mg oil in the sample solution.

8. Calculation

RxD
8. 1 mg/l total oil and grease R V

where:

R = oil in solution, determined from calibration plot, in milligrams.
D = extract dilution factor, if used.
V = volume of sample, determined by refilling sample bottle to calibration line and

correcting for acid addition if necessary, in liters.
9. Precision and Accuracy

9.1 The two oil and grease methods in this manual were tested by a single laboratory (EMSL)
on sewage. This method determined the oil and grease level in the sewage to be 17.5
mg/I. When I liter portions of the sewage were dosed with 14.0 mg of a mixture of #2 P

fuel oil and Wesson oil, the recovery was 99% with a standard deviation of ± 1.4 mg/l.

Bibliography

1. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 516,
Method 502B, (1975).

2. American Petroleum Institute, "Manual on Disposal of Refinery Wastes", Vol. IV, Method
733-58 (1958).

3. Gruenfeld, M., "Extraction of Dispersed Oils from Water for Quantitative Analysis by
Infrared Spectroscopy", Environ. Sci. Technol. 7, 636 (1973).
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L.1 SOiLS AND DITCH SEDIMENTS:
SCHEDULE OF ANALYSES AND DATA REPORTS



inter-office memorandum
TO: Fred Bopp DATE: March 29, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur, Stockton Laboratory - -'

SUBJECT: Soil sarples from Castle AFB W. 0. No.: 0628-09-02

Attached are results of analyses of soil samples frxn Castle AFB which
were collected in October and Novedter 1984. The results have been previously
reported verbally, but not in writing.

There are sane unexplainable inconsistencies in duplicate runs for oil and
grease. EAL states that the samples DAI-1-1 and DAl-1-l Dup do not appear
visually to be the same. Possibly the wrong sample was extracted as a
duplicate; however, the records do not show such an error.

-.-
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AST E - AnalysiB d,,, vlogy

Soils

SAMPLE m SAM MY,,U DATE OIL & GRA-
Extraction Analysis

DAJ-1-1 11/18/84 11/29/84 12/18/84
DAI-1-1 DupDAI-1-5 11/30/84 .f
DA1-1-1o "I

DA-2-1 Dup- - ,
DA1-2-5
DAI-2-10
DAl-3-1 1/17/84
DA.-3-1 Dup 12/6/84
DAI-3-5 "
DAI-3-10
DAI-4-1 "f
DA-4-1 Dup --
DAl-4-5 if

DAI-4-10
DA3-1 11/9/84 11/29/84 12/10/84
DA3-1 Dup
DA3-2 ""
DA3-3 11/10/84
DA3-4 " " "
DA5-1 11/9/84 11/27/84
DA5-1 Dup "I"
DA5-2 ""
DA5-3 S"

DA5-4 ""
DA5-5 " " "-
DA5-6 SI SI a

po.

I'
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Pesticides and herbicides analytical results

Sample No. Concentration, ug/G
Endrin Lindane Medhoychlor Toxaphene 2,4-D 2,4,5-TP

DA3-1 ND ND ND ND ND ND
DA3-1 Dup ND ND ND ND ID ND
DA3-2 ND ND ND ND ND ND
DA3-3 ND ND ND ND ND ND
DA3-4 ND ND ND ND ND ND
DA7-1 ND ND ND ND ND ND
DA7-2 ND ND ND ND ND ND
DA7-3 ND ND ND ND ND ND

DetectionLimit 0.02 0.01 0.20 1.0 0.06 0.06

L-5
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Oil and Grease results

Castle AFB

Sample No. Oil and Grease

DAl-1-1 1,800
DAI-1-1 Dup 9,500
DAl-1-5 120
DAl-1-10 120
DAI-2-1 8,500
DAl-2-1 Dup 7,500
DAI-2-5 280
DAI-2-10 150

DAI-3-1 180
DAI-3-1 Dup 200
DAI-3-5 250
DAI-3-10 950
DAI-4-1 1,500
DAl-4-1 Dup 160
DA-4-5 750
DAI-4-10 100

DA3-1 1,700
DA3-1 Dup 1,200
DA3-2 80
DA3-3 2,400
DA3-4 160
DA5-1 100
DA5-1 Dup 80
DAS-2 120
DA5-3 110
DA5-4 90
DA5-5 120
DA5-6 80
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L"- 6

.,.''.,' ..''..',',.-".,'- ,:...'' . ,.'.. , , o ,- . ---"-, ? .. / . . - L .. .' a . a , a - W * _ . ''.',, ,'-*~ ." a., ,, . , , . ." " """". .



.- . . 4 •. . .. . . - . ......- -,.

4h4

7"-



10

Aj.

-44

C44

141

-C4

0tU'4~ .. 4 4 OO f4 OO4 - N 4 N 0

>0 In 4



1

* P

. .. - .

Is' w 14 0'1 a-IIR f

gl. -° • . .. . . .
S., .. ,



-91~

41I

.4.

4.4. 4 .f4 .,4u
ci4e0ur 6 .~~- O4 - O NNO9.i N 0;;

-4- 000 O00 000 000 000 000 000 0 .



VV7 EZ2EREU! E.2- v7v3v .'--wV " I -L.IVWK-

f4.

f 44 -4. -

C4 .4
>0 .a



12%



ir

L.2 WATER SAMPLES: SCHEDULE OF ANALYSES
(EXCEPT TOX, REPORTED WITH ANALYTICAL DATA)
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CAMEl APB

The follo:M dates have been previously incrrecty rqorted o cmitted

in reporting durmlagies

Analysis for volatiles

Sample M SaMling Dates kAlysis Dates
601 602

PW 3-i 11/14/84 11/15 11/15

Pw3-2 11/19/84 11/21 11/21
PW3-3

PW3-5 11/14/84 11/15 11/15
PW3-10 1/25/85 1/31 2/4
PW3-11 2/1/85 2/6 2/12
PW3-12 2/11/85 2/25 2/21

w3-13 2/18/85 "
PW31 -

PW32 " N

PW33
PWq34 " "

L.1

B-13
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CASTE APB - Aalysis C'ro=Mlogy

Lab Job No. Sample ID Sampling Date Analysis Date
TOC Phenols Oil & Grease

85-01-029 PW-l 1/22/85 1/28 2/6 2/11
PW-2
PW-3 " "
PW-5"""
PW-6""""

ofPW-7 "I "1 " "

PW-8
PW-10A"
PW-10B of "o"f

ifSIi

PW- 11 "f "

85-01-032 TW-12 1/23/85 1/31 2/7 2/11
IW- 13 it" 
'TW-14 it I
TW%-15 .....

'W-16 "

TW-17 .......
IW-18 go t "

74-20 ..

85-01-035 M5W420 1/24/85 1/31 2/7 2/11
It45 of 99i11*7450.....-

85-01-039 N4390 1/28/85 2/1 2/11 2/5 . .
MW400 of " " if
MW410 to "

MW440 to .i. Ut

85-01-041 MW350 1/29/85 2/1 2/11 2/5
MWq360 .......
M370 .. "
1380 it
MW470 ........

85-01-043 M4250 1/30/85 2/5 2/12 2/18
MWJ260 " it "

M261 to if
MW270 to of
,M'280 of.it.
1 430 of t "tI

MW460 to " "

MW461 ..
TW-19 " 2/13
FB-I

L-14
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CASTLE AF -Analysis Chr=0lyo

iab Job No. Saple D Sanpling Date Analysi Dates
TOC Phenols Oil & Grease

85-02-001 MN210 1/31/85 2/6 2/13 2/19

MW230 " " "
MW240 IS " "

M320 " " " "
MW330 " " " "
MW340 " " 4'

FB-2 " " 2/14 "
FB-3 " " " "
FB-4 " " " "

85-02-006 MW220 2/1/85 2/7 2/14 2/20
MW290 Of - IV

MW300 l I - 11

MW310 go - of
IMW311 ""- "TV"

85-03-004 SG-1 3/4/85 3/26 3/25 3/14
SG-2 ' ......
SG-3....
SG-4 o of "

SG-5 * If

SG-6 o f * o
SG-6A i f 3/25
SG-7 o of -"
SG-8 " 

S G -9 go " -

SG-A to * -

85-04-004 W350 4/2/85 4/10 4/22 4/26
MW360 " " " "
MW'370 " " " "
MW371 " " " "
MW380 of of of
MK400 ""..
MW420 " " " "
MW440 " " " "
MW450 " " 4/23 "
MW451 IS ' I V

85-04-006 MW230 4/3/85 4/11 4/23 4/26
MW240 " " " "
MW241 " " " "
MW250 I " " "'

MW260 4' " "
M390 " " 4/24 "
MN460 TV " "

M14470 " 4 " "
TW-19 go " "'

FB-2 " --

L-15

* .% ,, , .- .,* . ". . . "* - . A. *p . . *) . . , , . , , . . , , . , . .•, .



CAMEl APB Amalysis C2Rzuo1ogy

LAB JOB NO. SAMIM SNU M DA ANALYSIS DATE
TOC Phenols Oil & Grease

85-04-008 Fn-i 4/4/85 4/16 4/26 4/29
M1220
MN4221
M1270
M1280
1.W290 4/25 "
1320 N " " "

M4330 " " N "-
MW331 " "
M340

85-04-012 M4210 4/5/85 4/17 4/25 4/29
M W 30 0 " " - "

M 301 of of -.
1310 o t - of
M4410 " t 4/25 n

85-04-015 SG-1 4/8/85 4/17 4/25 5/1
SG-2 " " "
SG-3 o " 4/26 to
SG-4 I fo
SG-5 it f 
SG-5A 4/18SG6 " "f
SG-6SG 7 to 11 of"

SG-7A i-

SG-8 o of

SG-9 o " to

85-04-017 New PW 4/9/85 4/18 4/29 5/3
PW-I II N "f "
PW-2 of TV

to, of if
PW-3pW-3 o of. 11

PW-4 4/19 to

PW-5 o " o to

PW-5A 4/30
PW-7 " " " *

if of of *

PW-8 " " " 5/3
PW-8A if " **

Pm- " of to 5/3

L.1

:C.?

L-16
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C A 'B.. E - g t plysio

LAB JOB NO. SAn MlET SAM~PLDr.7 DAE ANALYSIS DAMS
1TW Phenols Oil &Grease

85-04-020 TW-12 4/10/85 5/2 5/2 5/3
'W-.13N NN

TW-14 N N N N

W-15 N N N N

TW-16 " N **
Tw-17 N N 5/3
TW%-18""""

TW-21 " " " N

MR430 N " " N

Samples received broken at EAL are marked (*)

Samples that broke during analysis at EAL are marked (**)

L.

" ~L- 17 .
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Lab No. 85-01-021

Sampling and analysis data

Sample No. Weston Lab No. Parameters Date sampled Date analyzed
601 602

PW3-6 85-01-021-01,02,03 Volatiles & MEK 1/14/85 1/21 1/29
PW3-7 85-01-021-04,05,06 Volatiles & MEK 1/17/85 1/21 1/29
PW3-8 85-01-021-07708,09 Volatiles & MEK 1/17/85 1/21 1/29
PW3-9 85-01-021-10,11,12 Volatiles & MEK 1/18/85 1/21 1/29
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LAB NO. 85-01-029
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LAB No. 85-01-032
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LAB NO. 85--01--041
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IAB NO. 85-01-043
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LAB No. 85-02-001
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LAB NO. 85-01-035 !!
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~ LAB NO. 85-01-039
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LAB NO. 85-02-006

Sampling and analysis calendar

Sample No. Date Sanpled Date Analyzed
601 602 TOC "X Oil and Grease Phenols

41220 2/1/85 2/7 2/12 2/51 2/52 2/53 2/51

IIW290 " .. .. .. . t t
M 3 0 0 " ppipoo

141310 "
MW311 to.. . .. ...

PW3-11 " 2/6 it

1) Samples shipped to EAL on the date indicated

2) Samples shipped to Weston, Lionville, on the date indicated

3) Samples extracted on the date indicated

L.
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LAB NO. 85-03-004
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LAB NO. 85-04-004
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IAB NO. 85-04-006
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LAB NO. 85-04-012
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IAB NO. 85-04-015
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LAB NO. 85-04-017
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L.3 PW-3 PILOT TEST AND
ROUND 1 WATER SAMPLES: DATA REPORTS
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Lab No. 85-01-021
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LAB NO. 85-02-019
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inter-office memorandum
TO: Fred Bopp DATE: March 6, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur, Stockton Laboratory 1 .

SUBJECT: Analysis for volatiles, Castle AFB W. 0. No.: 0628-09-02
Weston Lab No. 85-01-021

Attached are results for the analysis of volatiles by Methods 601 and 602
on samples received in Mid-January. The analytical request has also

includedthe analysis for MEK. While the MEK analysis has been performed,
these results are not yet available since certain measurenents concerning
the recoverability of the compound still need to be done. These results
will be submitted separately.

Second column verification has been performed. However, the noise level
on the second colun runs is such that it precludes confirmation of the
low levels of components found in these samples.

L-45,
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LAB NO. 85-01-043
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inter- office memorandum
TO: Fred Bopp DATE: March 26, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur, Stockton Laboratory

SUBJECT: MEK Results, Castle AFB W. 0. No.: 0628-09-02

Attached are the MEK results for all the samples that have been previously
reported for the January sampling period. Only one of the samples, MW260,
showed a measurable level of MEK. It is my suspicion, due to the general
absence of MEK in the other samples, that the one positive result is some-
how the result of a contamination not related to the sample itself.

f
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RESULTS OF ANALYSIS FOR MEK

Castle Air Force Base

Lab Job No. Sample No. MEK, ug/L

85-01-021 n13-6 D
PW3-7 ND
PW3-8 ID
PW3-9 ND

85-01-029 PW-l ND
PW-2 ND
PW-3 ND
PW-5 ND
PW-6 ND
PW-7 ND
PW-8 ND
PW-10A ND

Pw-IOB ND

Pw-lI ND

85-01-032 TW-12 ND
TVI-13 ND
nq-14 ND

TW-15 ND
TL"W-16 ND

TW7-17 ND
TW-18 ND
TW-20 ND

85-01-039 M390 ND

MW400 ND
3q410 ND

Mq440 ND

85-01-041 1*7350 ND
M360 ND
MW370 ND
MW380 ND
MW470 ND

85-01-043 M250 ND

N260 2.0

MW261 ND
MW270 ND
M7280 ND
MW430 LND
M460 ND
MW461 .10
,W-19 ND
FB-1 ND

L-55



AD-AL68 230 INSTALLATION RESTORATION PROGRAM PHASE 11 /_
CONFIRNATION/GUANTIFICATION STA.. (U) WESTON (ROY F) INC 2/
WEST CHESTER PA A L DUNN ET AL. 29 JUN 9

UCLASSIFIED F33-4D-446F/G13/2 NL
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Lab Job No. Sample No. MEK, ug/L

85-02-001 M210 ND
MW211 ND
MW 230 ND
M4240 ND

MW320 ND
M330 ND
M340 ND

FB-2 ND
FB-3 ND
FB-4 ND

85-02-006 M220 ND
M290 ID

M300 ND
MW 310 ND
M311 ND

MW3-11 ND

85-02-019 PW3-12 ND

Detection Limit 1.0

'L

L- 56



inter-office mmrnu
TO: !atimine Sheedy DATE: Apil 11, 1985

FROM: _____ '-f- ton Laboratory

SUBJECT: MEI( results fran samples fran Castle AFB W. 0. No.: 0628-09-02

The following results were Inadvertently anitted from previous reports:

Sample No. MEK, ug/

PIW3-1O ND
X+420 ND
M*-450 ND

Detection Limit 1

L- 57

fPOW* .7tQ/



LAB No. 85-01-029

Results of analysis for pheowls, TOC and nitrate for Castle AFB

Saiple Phenols TOC Nitrate

PW-I ND ND
PW-2 N ND
PW-3 ND ND -

PW-5 ND ND 17

PW-6 ND ND 17
Nw-7 ND ND -

PW-8 ND ND -

PW-10A ND ND -

PW- lOB ND ND -

PW11- ND ND 17

Detection Limit 0.1 1.0 0.1

L-58.
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LAB NO. 85-01-32

Analysis for metals and nitrate. Castle AFB

Sample Concentration, n /L
Cadmium Chranium Lead Mercuy Silver Nitrate

TW-12 ND ND ND ND ND 64
Tw-13 ND ND I ND ND 61
01-15 ND ND ND ND ND 66
Tt-17 1D ND ND ND ND 47
TW-20 ND ND ND ND ND 66

Detection limit 0.01 0.05 0.02 0.001 0.01 0.1
k6

Analysis for phxeols and TOC. Castle AFB

Sample Cncentration, mg/L
Phenols T0C

TW-12 ND 1.0
TW1-3 ND ND
TW-14 ND ND
TW-15 ND ND
TI-16 ND ND
TW-17 ND ND
TI-18 ND ND
T-20 ND

Detection limit 0.1 1.0

L.-
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LAB NO. 85-01-032

Analytical results for pesticides and herbicides. Castle AFB

Coouxnd Detection Limit Concentration, ug/L
u_/L TW-12 TW-13 W-15 TW-17 TW-20

Erdrin 0.006 ND ND ND ND ND
Lindane 0.004 ND ND ND ND ND
Methoxchior 0.2 ND ND ND ND ND
Taxaphene 0.25 ND ND ND ND ND

2,4-D 2 ND ND ND ND ND
2,4,5-TP 0.2 ND ND ND ND ND

.m

f.

L-60

N..



CASTLE AFB

Oil and Grease Results

Sanple No. Weston Lab No. Oil and Grease

PW-1 85-01-029-04 < 0.5
PI--2 85-01-029-09 1.0
PW-3 85-01-029-14 1.0
PW-5 85-01-029-19 < 0.5
MI-6 85-01-029-25 < 0.5
PW-7 35-01-029-31 1.0
PW-8 85-01-029-36 1.0
PW-10A 85-01-029-41 < 0.5
PW-10B 85-01-029-46 < 0.5
PW-i 85-01-029-51 < 0.5

TW-12 85-01-032-04 < 1.2
TW-13 85-01-032-13 < 1.3
TW-14 85-01-032-22 < 1.4
TW-15 85-01-032-32 < 1.5
TW-16 85-01-032-27 < 1.4
Tvi-17 85-01-032-41 14
.LW-18 85-01-032-SO < 1.3
TW-20 85 -01-032-55 < 1.4

M- 420 85-01-035-08 < 1.0
M 450 85-01-035-02 < 1.1

WJ 390 85-01-039-03 15
M? 400 85-01-0 39-U. 3.8
w 410 85-01-039-21 6.7
Mw 440 85-01-039-31 3.5
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IAB NO. 85-02-006

Paraneter Detection Limit Concentration, m/L.
m_/L 1220 M1290 m1 300 MW310 M1311

TOC 1.0 ND ND ND ND ND
Phenolics 0.1 ND - - - -

Oil and Grease < 1.1 < 1.1 <1.2 1.2 2.5

..
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IAB NO. 85-01-041

Parameter Detection Limit Concentration, mg/L
M_/'L_ _1 350 M1360 M370 MW380 MW9470

TOC 1.0 ND ND ND ND ND
Phenolics 0.1 0.1 NO 0.1 ND ND
Oil and Grease < 1.3 5.8 5.3 9.7 5.1

Nitrate 29 55 47 49 12

Cadmium 0.01 NO N ND ND ND
Chranium 0.05 11) ND ND ND ND
Lead 0.02 ND ND ND ND ND
Mercury 0.001 ND ND ID ND NO
Silver 0.01 ND ND ND ND ND

Endrin 0.006 ND ND ND ND ND
Lindane 0.004 ND ND ND ND ND
Medmqydior 0.2 1D ND ND ND ND
Toaphene 0.25 ND ND ND ND ND

2,4-D 0.2 ND NO ND ND ND
2,4,5-TP 0.02 ND 0.08 ND 0.06 0.08

66.
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LAB NO. 85-01-035

Parameter Detection Limit Concentration, m/Lmg/L MI420 M450

1w1.0 ND 11)
Phenolics 0.1 ND ND

Nitrate 0.1 36 39

Cadmium 0.01 ND -
Chranium 0.05 ND -
Lead 0.02 ND -

Mercury 0.001 ND -
Silver 0.01 ND -

ug/L.,

Erdrin 0.006 ND -
Lindane 0.004 ND -
Methoxychlor 0.2 ND -
Toxaphene 0.25 ND -

2,4-D 2 ND -

2,4,5-TP 0.2 ND -

L-66-
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LAB No. 85-01-039

Parameter Detection Limit Concentration, mn/L

mnu/L . I 390 M q400 MI 410 W 440

TOC 1.0 ND ND 1.0 ND
Pherolics 0.1 ND ND ND ND

Nitrate 0.1 45 50 49

Cadmium 0.01 ND ND ND -

Chronium 0.05 ND ND ND -

Lead 0.02 ND 1D ND -

Mercury 0.001 ND ND ID -

Silver 0.01 ND Im D -
ug/L -

Endrin 0.006 ND ND ND -

Lirndane 0.004 ND ND ND -

Methowychlor 0.2 ND ND ND -

T .xaphene 0.25 ND ND ND -

2,4-D 2 ND ND ND -I

2,4,5-TP 0.2 ND ND ND -

LI
L- 67
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inter-office memorandum
TO: Fr Bo DATE: March 29, 1985

cc: Alison Dunn

FROM: David Ben-Hur

SUBJECT: Castle AFB - Results of analysis of surface W. 0. No.: 0628-09-02
water sam~ples.

Attached are the results of the analyses of the surface water samples which
were collected on March 4. The TOC and phenols results are not yet available,
and will be transmitted to you.as soon as we have them.

I.
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inter-office memorandum
TO: Katherine Sheedy DATE: April 23, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur

SUBJECT: Results of water analysis fran Castle AFB W. 0. No.: 0628-09-02

Attached are the phenols and TOC results of analyses of water samples
frao Castle AFB, received on March 5, 1985.

ROY F. WESTON, INC.
CONCORD OFFICE

*L- 71
PFW 2-74-39
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LAB NO. 85-03-004

ToC and Phenols results - Castle AFB water samples

Total Organic Phenols,
Carbon, L

Detection Limit 1.0 0.1

Sample ID

New PW ND ND
SG-l >14 ND
SG-2 23 ND
SG-3 20 ND
SG-4 8.9 ND
SG-5 9.8 (1)
SG-6 17 (1)
SG-6A 18 ND
SG-7 23
SG-8 19
SG-9 14
SG-9A (1)

(1) Samples were shipped to EAL and arrived broken.

1.
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XEROX TELECOPIER 295 0. ; 2

Date of Final Report: March 1, 1985

7%

CASTLE AIR FORCE SAS:
TOX SUMMARY REPORT
".0. NO. 062E-,9-02

DATE SAPLES COLLECTED; January 22, 1905

DATE SAMPLES RECEIVED: January 25, 1985 DATE ANALYZED: February 14, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L

8501-092-0010 PW-1 8501-029-50 21
:0020 PW-1OA 8501-029-40 cs
-0030 Pw-1 8501-029-03 c5
-0040 PW-2 8501-029-08 17
-0050 PW-8 8501-029-35 5
-0060 PW-3 8501-029-13 22
-0070 PW-5 8501-029-18 12
-0080 PW-1OB 8501-029-45 6
-0090 PW-7 8501-029-30 '5
-0100 PW-s 8501-029-24 10
-0110 TW-12 8501-032-03 31
-0120 TW-13 8501-032-12 34
-0130 TW-14 8501-032-21 45
-0140 TW-15 8501-032-31 18
-0150 TW-16 8501-032-26 31
-0160 TW-17 8501-032-40 26
-0170 TW-18 8501-032-49 44
-0180 TW-20 8501-032-54 13

L-73
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CASTLE AIR FORCE BASE (cont.)

7 . ZA?PLES COLLECTED: wan;.r., 2, -9EE

DATE SAMPLES RECEIVED: January 29, 1985 DATE ANALYZED: February 14, 1985

SAMPLES SUBMITTED BY: Kathy A. Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, u/L

8501-100-0010 MW 450 8501-035-04 9
-0020 MW 420 8501-035-10 s

DATE SAMPLES COLLECTED: January 28-2g, 1985

DATE SAMPLES RECEIVED: January 31, 198S DATE ANALYZED: February 14, 1985

SAMPLES SUBMITTED BY: Kathy A. Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, uq/L

8501-113-0010 MW 410 8501-039-20 16
-0020 MW 440 8501-039-30 12
-0030 MW 390 8501-039-34 11
-0040 MW 400 8501-039-36 19
-0050 MW 350 8501-041-04 '.
-0060 MW 360 8501-041-14 20
-0070 MW 370 8501-041-24 13
-0080 MW 380 8501-041-34 6
-0090 MW A70 8501-041-44 31

?,.
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Date of Final Report: February 18, 1985

CASTLE AIR FORCE BASE
TOX SUM .ARY REPORT

W.O. NO: 0628-09-02

DATE SAMPLES COLLECTED: January 30, 1985 c _

DATE SAMPLES RECEIVED: February 1, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L

8502-120-0010 MW 250 8501-043-04 21
-0020 MW 261 8501-043-14 23
-0030 MW 270 8501-043-24 11
-0040 MW 460 8501-043-34 <5
-0050 MW 461 8501-043-44 13
-0060 FB-1 8501-043-54 11
-0070 MW 280 8501-043-64 13
-0080 TW-19 8501-043-74 <5
-0090 MW-430 8501-043-81 22
-0100 MW 260 8501-043-87 31

Approved By:___
Eari M. Hansen, Ph.D.
Director
Analytical Lab
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inter-office memorandum
TO: ALLISON DUNN DATE: MAY 17, 1985

KASS SHEEDY
RICH JOHNSON
cc: EARL HANSEN

FROM: JUDY PORTA

SUBJECT: DATES OF ANALYSIS W. 0. No.: 0628-09-02
CASTLE A.F.B. - TOX,

The following is a list of analysis dates for TOX samples sent to us from

CASTLE A.F.B.. For samples not listed below, the analysis date appeared in the body

of the report. %

R.F.W. NO. PARAMETER DATE OF ANALYSIS

8502-120-0010 to 0100 TOX 2-15-85

8504-393-0010 to 0150 TOX 4-17-85

If you have any questions, please don't hesitate to call.

|
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XLROU TLLECOPIER 29b;

Date of Final Report: March 1, 1985

CAST'.E A:2 ;r. T. EASE (con:.)

=3A -7 S .:.--' S...£C £5 ,anuary 31, 1935

DATE SAMPLES RECEIVED: February 4, 1985 DATE ANALYZED: February 14, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ua/L

8502-138-0010 MW 210 8502-001-04 51
-0020 MW 211 8502-001-10 40
-0030 MW 230 8502-001-16 18
-0040 MW 240 8502-001-26 6
-0050 MW 320 8502-001-36 11
-0060 MW 330 8502-001-43 23
-0070 MW 340 8502-001-50 7
-0080 FB-2 8502-001-57 21

DATE SAMPLES COLLECTED: February 1, 1985

DATE SAMPLES RECEIVED: February 7, 1985 DATE ANALYZED: February 21, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION SAMPLE NUMBER TOX, ug/L

8502-145-0010 MW 220 8502-006-04 37
-0020 MW 290 8502-006-10 15
-0030 MW 300 8502-006-15 26
-0040 MW 310 8502-006-20 20
-0050 MW 311 8502-006-25 18

~/

Approved 8
--arl H AnsenPh)
Manager
'7ESTCN Analyt*cal LaboratoriesL-77
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Date of Final Report: March 20, 1985

CASTLE AIR FORCE BASE
TOX SUMMARY REPORT
W.O. NO: 0628-09-02

DATE SAMPLES COLLECTED: March 4, 1985 Date Analyzed: March 13, 1985

DATE SAMPLES RECEIVED: March 7, 1985

SAMPLES SUBMITTED BY: Kathy Schultz

R.F.W. NO: SAMPLE DESCRIPTION SAMPLE NUMBER TOX, u&/L

8503-252-0010 NEW PW 85-03-004-04 <5
8503-252-0020 SG-l 85-03-004-10 43
8503-252-0030 SG-2 85-03-004-21 90
8503-252-0040 SG-3 85-03-004-32 121
8503-252-0050 SG-4 85-03-004-43 44
8503-252-0060 SG-5 85-03-004-54 65
8503-252-0070 SG-6 85-03-004-65 88
8503-252-0080 SG-6A 85-03-004-76 35
8503-252-0090 SG-7 85-03-004-87 49
8503-252-0100 SG-8 85-03-004-92 23
8503-252-0110 SG-9 85-03-004-97 41
8503-252-0120 SG-9A 85-03-004-102 66

Approved by: -
Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories

.1
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inter-office memorandum
TO: Katherine Sheedy DATE: May 6, 1985

FROM: David Ben-Hur, Stockton Laboratory D
SUBJECT: Analysis of water samples fran Castle AFB W. 0. No.: 0628-09-02

sampled during April 1985.

Attached are the available results on the analyses of water samples fram
Castle. The values for the following parameters are included for all
the samples:

a. Volatiles by Methods 601 and 602
b. Pesticides and Herbicides
c. Nitrate
d. Metals

For TOX the results reported are only partial, the remainder will be reported
as soon as they are available from the Lionville laboratory.

The results for Oil and Grease, for TOC, and for Phenols have not yet been
received from EAL. These will be reported as soon as they are available.

Samples W-l, W-2, and W-3 were aimed at canparing the effects of sampling
techniques on concentrations of volatiles in the samples. These samples
were run both by GC using methods 601 & 602 and by GC/MS using Method 624,
and the results of the two techniques are not identical. The following
table compares the two sets, listing only cormpounds detected in the samples.
All numerical values are in units of ug/L.

Compound W- (I )  W-2 W-3 (1)
GC C/MS (C (C/MS (_C ,C/MS

1,i, -Dichloroethane 0.54 ND ND ND ND ND
trans- 1, 2-Dichloro-

ethene 0.44 2.2 0.72 ND 0.30 Tr
Chloroform ND 0.5 ND ND ND 0.7
1,2-Dichloroethane ND ND ND Tr ND 2.3
l,1,l-Trichloroethane ND 5.2 ND 4.8 ND ND
Trichloroethene 150 150 2.1 1.9 260 109
1,12, 2-Tetrachloro- .

ethane ND 11 ND 0.6 ND 9.9
Tetrachloroethene ND 13 ND 0.7 41 11
Benzene 2.7 ND 0.61 ND ND ND
Chlorobenzene 24 ND 0.36 Tr ND ND
Ethylbenzene ND ND ND 1.3 ND ND

L-79
RFW 2-74-39
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These results show a significant disparity among them. In general, the
samples showed a large number of peaks. Under such circunstances, the

C/1A S results are more reliable because the manner in which the components
are identified and quantitated is more characteristic of the component
than the GC method. It is believed that where a component was found
by GC, but not by GC/MS, the GC identification is erroneous; the exception
to this would be those components that were found in the sub-ppb level.

Sanples W-1, W-2, and W-3 were all collected from MW-210 on 5 April 1985.
W-1 was bailed, W-2 was pumped through a teflon line with a faulty
valve, and W-3 was pumped through a teflon line with the valve operating
properly.

L-8

'N

,

Np
•

N.:

L-80

|*



LAB NO. 85-04-004
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LAB NO. 85-04-006
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LAB No. 85-04-008

C14.

M co

0 D

C.4

E lJ I OL 1 1 1 i i I

01

r-4-

(N

r - C-

kn ( 14Q 0 a -

LAn .-4

-4

L- 88 "



LAB NO. 85-04-008
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LAB NO. 85-04-012
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LAB No. 85-04-012
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LAB NO. 85-04-017
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LAB NO. 85-04-017
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LAB NO. 85-04-020
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LAB No. 85-04-020
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LAB No. 85-04-023
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Date of Report: April 23, 1985

CASTLE A.F.B.
TOX SUMMARY REPORT

FOR
SAMPLES RECEIVED APRIL 5, 1985

W.0. NO. 0628-09-02

Date Samples Collected: April 2-3, 1985
Samples Submitted By: Kathy Schultz

*R.F.W. NO. SAMPLE DESCRIPTION TOX, ug/L f

*8504-370-0010 MW350 14
-0020 MW360 17
-0030 MW370 31
-0040 MW371 15
-0050 MW380 5
-0060 MW400 6
-0070 MW420 11
-0080 MW440 5
-0090 MW450 6
-0100 MW451 5
-0110 FB-2 11
-0120 TW-19 14
-0130 MW230 13
-0140 MW240 7
-0150 MW241 8
-0160 MW250 39 t

-0170 MW260 13
-0180 MW390<5
-0190 MW1460 < 5 1

-0200 MW470 13

L-103 1
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inter- office memorandum
TO: Allison Dunn DATE: May 22. 1985

Kass Sheedy
Rich Johnson

cc: Earl Hansen

FROM: Judy Porta

SUBJECT: DATES OF ANALYSIS W. 0. No.: 0628-09-02
CASTLE AF.,B- TOX BATCH 8504-370/

The following is a list of dates of analysis for the above-referenced batch:

R.FW. NO. PARAMETER DATE OF ANALYSIS

8504-370-0010 TOX 4-16-85
to 0030

8504-370-0040 TOX 4-22-85

8504-370-0050 TOX 4-16-85
to 0200

JP/eb

L-104
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Date of Report: April 19, 1985

CASTLE A.F.B.
TOX SUMMARY REPORT

FOR
SAMPLES RECEIVED APRIL 11, 1985

W.O. NO. 0628-09-02

Date Samples Collected: April 4-5, 1985 'AT A"( '. -

Samples Submitted By: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION TOX,ug/L

8504-393-0010 FB-1 7
-0020 MW220 26
-0030 MW221 29
-0040 MW270 18
-0050 MW280 5
-0060 MW290 5
-0070 MW320 < 5
-0080 MW330 13
-0090 MW331 < 5
-0100 MW340 18
-0110 MW2-1O 45
-0120 MW300 11
-0130 MW301 13
-0140 MW310 10
-0150 MW410 13

APPROVED BY:_ _ _ _ _ _

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories

L- -10 5



inter-office memorandum
TO: ALLISON DUN' DATE: M, 17, 19C

KASS SHEEDY
RICH JOHNSON
cc: EARL HANSEN

FROM: JUDY PORTA

SUBJECT: DATES OF ANALYSIS W. 0. No.: 0628-09-02

CASTLE A.F.B. - TOX -"

The following is a list of analysis dates for TOX samples sent to us from

CASTLE A.F.B, For samples not listed below, the analysis date appeared in the body

of the report.

R.F.W. NO. PARAMETER DATE OF ANALYSIS

8502-120-0010 to 0100 TOX 2-15-85

8504-393-0010 to 0150 TOX 4-17-85

If you have any questions, please don't hesitate to call.

L.1
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Date of Report: May 14, 1985

CASTLE A.F.B.
TOX SUMMARY REPORT

FOR
SAMPLES REC'D APRIL 16, 1985

W.O. NO. 0628-09-02

a)

R.F.W. NO. SAMPLE DATE DATE DATE TOX,ug/L
DESCRIPTION SAMPLE REC'D ANALYZED

COLLECTED

8504-411-0010 NEW PW 4-9-85 4-16-85 4-19-85 19
-0020 PW-1 4-9-85 4-16-85 4-19-85 7
-0030 PW-2 4-9-85 4-16-85 4-19-85 14
-0040 PW-3 4-9-85 4-16-85 4-19-85 7
-0050 PW-4 4-9-85 4-16-85 4-19-85 19
-0060 PW-5 4-9-85 4-16-85 4-19-85 9
-0070 PW-5A 4-9-85 4-16-85 4-19-85 <5
-0080 PW-6 4-9-85 4-16-85 4-19-85 <5
-0080 SPIKE PW-6 SPIKE 4-9-85 4-16-85 4-19-85 112% RECOVERY
-0090 PW-7 4-9-85 4-16-85 4-29-85 <5
-0100 PW-8 4-9-85 4-16-85 4-25-85 57
-0110 PW-8A 4-9-85 4-16-85 4-25-85 31
-0120 PW-11 4-9-85 4-16-85 4-25-85 <5
-0130 SG-11 4-8-85 4-16-85 4-25-85 6
-0140 SG-1 4-8-85 4-16-85 4-26-85 123
-0150 SG-2 4-8-85 4-16-85 4-26-85 31
-0160 SG-3 4-8-85 4-16-85 4-26-85 79
-0170 SG-4 4-8-85 4-16-85 4-26-85 35
-0180 SG-5 4-8-85 4-16-85 4-26-85 52
-0180 DUP SG-5 LAB DUP 4-8-85 4-16-85 4-26-85 41
-0190 SG-5A 4-8-85 4-16-85 4-26-85 22
-0200 SG-6 4-8-85 4-16-85 4-26-85 43
-0210 SG-7 4-8-85 4-16-85 4-26-85 24
-0220 SG-7A 4-8-85 4-16-85 4-26-85 31
-0230 SG-8 4-8-85 4-16-85 4-26-85 39
-0240 SG-9 4-8-85 4-16-85 4-26-85 27
-0240 SPIKE SG-9 SPIKE 4-8-85 4-16-85 4-26-85 91% RECOVERY

L-107
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Date of Report: May 8, 1985

CASTLE A.F.B.
TOX SUMMARY REPORT

FOR
SAMPLES REC'D APRIL 18, 1985

W.O. NO. 0628-09-02

Date Samples Collected: April 10, 1985 Date Analyzed: May 6, 1985

Samples Submitted By: Kathy Schultz

R.F.W. NO. SAMPLE DESCRIPTION TOX, ig/L

8504-418-0010 TW-12 11

-0020 TW-13 25

-0030 TW-14 46

-0040 TW-15 16

-0050 TW-16 22

-0060 TW-17 26

-0070 TW-18 44

-0080 TW-21 26

-0090 TW-430 < 5

Approved B________ ___

Earl M. Hansen, Ph.D.
Manager
WESTON Analytical Laboratories

L-108
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inter-office meoa ImM
TO: Katherine Sheedy DATE: May 21, 1985

cc: Alison Dunn, Concord office

FROM: David Ben-Hur

SUBJECT: Castle AMB W. 0. No.: 0628-09-02

Attached are sane of the TOC andi phenols results on water samples fram
Castle AFB.

I have also attached the information requested concerning the chronology
Of the extractions andl analysis.

L-109
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CASTLE AFB - TOC and Phenol Results

Sanple ID TOC Ig/L Phenols, mg/L

MW350 ND ND
MW360 ND ND
MW370 ND ND
r371 ND ND
MW380 1 ND
MW400 2 ND
M4 420 ND ND
MW ;440 ND ND
MW450 2 ND
MW451 ND ND

FB-2 ND ND
'W-19 ND ND
M['230 2 ND
MW240 ND ND
MW241 2 ND
MWJ250 2 ND
MW'260 2 ND
MW390 ND ND
M460 3 ND
MW74 70 ND ND

Detection Limit 1 0.1

'1

.
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inter-office memorandum
TO: Katherine Sheedy DATE: May 28, 1985

cc: Alison Dunn

FROM: David Ben-Hur, Stockton Laboratory ) t
SUBJECT: Castle AFB, Analytical results W. 0. No.: 0628-09-02

Attached are the remaining results for the analyses of the samples collected
at Castle AFB during March and April 1985. I should have the chronology of
the analyses at EAL on Thursday of this week.

t: 4

*L-Ill"
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CASTLE AFB - Oil and Grease Results
Samplirg of March and April 1985

Lab Job No. Sample ID Oil and Grease,

Detection Lniit 0.1

85-04-004 M'350 ND
M 360 0.4
MW370 2.8
MW371 4.4
M380 1.3
M400 0.5
M4420 0.5
MI440 ND
M1450 ND
MW';451 0.8

85-04-006 FB-2 ND
TW-19 0.5
L41230 2.5
M240 1.0
M5J241 0.8
MW250 0.6
MW260 0.6
MW390 0.8
M1460 0.8
M470 ND

85-04-008 FB-I ND
MW220 ND
MW221 ND
M270 ND
MW280 0.8
M4290 ND
MW320 ND
MW330 ND
MW331 0.6
W1340 ND

85-04-012 MW210 0.5
MW300 0.4
MW301 1.0
MW310 0.6
MW410 1.0

85-04-015 SG-l 1.0
SG-2 ND
SG-3 0.9
SG-4 ND
SG-5 0.4
SG-5A ND
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CASTLE AFB - Oil and Grease Results
Sampling of March and April 1985

Lab Job No. Sample ID Oil and Grease,
m_/L

85-04-015 SG-6 0.5
SG-7 0.5
SG-7A 0.5
SG-8 ND
SG-9 ND

85-04-017 New PW 0.9
PW-l ND
PW-2 ND
PW-3 0.7
PW-4 ND
PW-5 1.0
Pw-5A 1.5
PW-6 ND
PW-7 *
PW-8 0.8
0+-8A *

PW-11 ND

85-04-020 T-12 ND
TW-13 ND
TW-14 NDTW-15 NDi
TW-16 ND
'1W-16 *

TW-17 14.
TW-18 ND
TW-21 ND
MW430 ND

•) Contaimer broke during analysis. Results are rot available.

L1
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CXVa~f AFB -TOC and Phenols
Marchl and~ April 1985

Lab Job NO. San~1e ID Phenol.s TOC

Detection Limit 0.1 1.0

85-04-020 ! w-12 ND ND
'Iw-13 ND .1.3

TW-14 ND ND
715ND ND

.LN-16 ND ND

7.+-17 ND 1.5

TW-18 ND ND

TW-21 ND ND
M40ND ND V.

85-04-008 FB-1 ND ND
*1220 ND ND

*1221 ND ND

!'IK270 ND 1.2

MKq280 ND ND
MN2901.2

!M320 ND ND

*1330 ND ND

MW331 NDND6
?.V340 . ND ND

*85-04-012 144210 ND ND
M91300 ND

141301 -ND

241301 1.1

W4410 ND 11D

85-04-015 SG-1 ND3.
SG-2 ND 13.

SG-3 ND 34.

hqSG-4 
ND 7.3

SG-5 ND 7.4

SG-5A ND 7.0

SG-6 ND 8.4

sG-7 10.
SG-7A - 9.0

* SG-8 -14.

SG-9 20.

85-04-017 New PW ND ND

Pw-i ND ND
ph2ND ND

P*-3 ND ND

Pw-4 ND ND I.'

L-114
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C;.-TLE AFB TOC and Phenols
March and April 1985 k

Lab Job No. Sample ID Phenols TOC

85-04-017 PW-5 ND 1.0
PW-5A ND 1.0
PW-6 ND 1.8

N-7 ND ND
PW-8 ND NDPW-8A ND 1.0
PW-ll ND ND

L.-
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L. 5 LABORATORY QAIQC REPORTS '
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inter-office memorandum
TO: DATE: 1-29-85

"RED BO PP, III

FROM: DAVID BEN-HUR lo
m
.

SUBJECT: W. 0. No.:

Attached are the analytical results on the samples from
the pump test performed on January 21, 1985.

DBH-Ie

n'

L-117
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CLIENT: Air Force (Castle)

WORK ORDER NO: 0628-09-02

TEST: Pump Test

LABORATORY NO: 85-01-025

A sample of water was spiked with trichloroethene (TCE) to
test losses during pump operations. The circulated water
was submitted for TCE analysis with the following results:

SAMPLE IDENTIFICATION TCE, ug/l

Spike 80

FB-1 0.25

FB-2 < 0.12

FB-3 0.12

Tank 0.47

The testing was performed on January 21, 1985. The method was
EPA Method 601.

L1
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inter- office memorandum
TO: Katherine Sheedy DATE: June 6, 1985

cc: Alison Dunn, Concord Office

FROM: David Ben-Hur, Stockton Office .f

SUBJECT: Castle AFB W. O. No.: 0628-09-02

Attached are the second column confirmation data for the volatiles and
for pesticides and herbicides. Second column verificiation was run only
when a measurable quantity of the target components were found.

In evaluating the data for the volatiles, it should be noted that the
second colum does not separate 1,1,1-trichloroethane fran trichloroethene.
In any sample where both copounds were initially found, they are reported
together in the analysis by the second column , and they are entered
according to the cauqrund that was found in greater quantity in the original
measurement.

In several instances compounds were found in the second column confirmation
analysis that were not present originally. Most notably, trans-l,2-dichloro-
ethene has been found. This is not likely to be a contamiration since
the cmpound is not found in the laboratory, except for the standard.
Conceivably it is due to degradation of sane other chlorinated compound
in the sample.

In addition to the second column confirmation information, data concerning
dates of analysis are included. I am still working on pulling together '.

the data for spikes and duplicate runs where they were done and will report
these shortly.

S.-

L-119
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CASLE APB

1. Oil and Grease

The detection limit for oil and grease by Method 413.2 is 1 mg/L
(1,000 ig/L). Without mUdifying the method, the detection limit
canrot be as required by the contract.

On the first round of water sampling at Castle AFB, the samples
were subjected to Method 413.2 without any deviation, resulting in
reported values of 1 rg/L, and occasionally even higher because the
sample size was smaller than 1 liter as required by the method.
The method was also adhered to in the second round; however, the
extracts were concentrated before IR measurement, so that a detection
limit of 0.1 nY/L (100 ug/L) could be obtained.

2. Herbicides

The detection limits for the herbicides are as follows:
2,4-D 0.06 ug/L
2,4,5-T? 0.02 ug/L

The results from the first round sapling have been erroneously
reported with different detection limits. The correction should
be applied to the following samples;

Sampling Date Sample ID

1/23/85 TW12. TW13, TV15, TW17, TW20
1/24/85 MJ420, M01450
1/29/85 :V350, M1360, MW370, MW380, M1470
1/30/85 *1250, M1260, M1261, MW270, MW280, M460, *1461, FB-1
1/31/85 AQ230, *1240, FB-2

.L1L-120 '
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CASTIE AFB

Metals analysis

Duplicates - Mercury

Sampling Period Saple No. Mercury, ug/L

Jan. 1985 MW230 ND
MW250 ND
t4U380 ND
MW460 ND

Mar. 1985 SG-I ND
,%

Apr. 1985 MW280 ND
MW420 ND
PW-4 ND

Duplicates - Lead

Sampling Period Sample No. Lead, ug/L

Mar. 1985 SG-6A ND
SG-1 ND

Apr. 1985 14350 TI
PW-4 ND

Duplicates - Cadmiun, chromium, silver

Sampling Period Sample No. Cadmium, ug/L Chromium, ug/L Silver, ug.

Mar. 1985 SG-6A ND ND ND

Matrix Spike - Mercury

Sampling Period Sample No. Amount Added, ug/L Recovered, ug/L %

Apr. 1985 SG-I 10 10 100
MW470 10 8 80

Matrix spike - Sample TW-17, April Sampling Period L

Element Amount Added, mg/L Recovered, mg/L %

Cadmium 1.0 1.0 100
Chromium 0.50 0.54 108
Lead 0.005 0.004 80
Silver 0.20 0.19 95 .

L-128

"S



CASTIE AFB .:

Metals analysis

Method Spike

Saupling Period Element Amount added Recovered %
__Le L

January 1985 Cadmium 0.20 0.20 100
Chromium 0.50 0.54 108
Lead 1.0 0.95 95
Mercury 0.010 0.009 90
Silver 0.40 0.39 98

March 1985 Cadmium 0.20 0.21 105
Chramium 0.50 0.46 92
Lead 1.0 1.0 100
Mercury 0.010 0.011 110
Silver 0.40 0.39 98

r.

April 1985 Cadmium 0.20 0.21 105
Chranium 1.0 0.96 96
Lead 0.005 0.0035 70
Mercury 0.OlQ 0.011 110
Silver 0.40 0.39 98

Herbicide Analysis

Method Spike

Sanpling Period Capourd Anmunt added Recovered %
ug/L u-L

January 1985 2,4-D 0.20 0.21 105
2,4,5-TP 0.35 0.41 117

March 1985 2,4-D 7.9 11.2 142
2,4,5-TP 2.1 2.3 110

April 1985 2,4-D 0.79 1.1 139
2,4,5-TP 0.21 0.20. 95

April 1985 2,4-D 0.79 0.66 84
2,4,5-TP 0.21 0.14 67

Pesticide Analysis

Method Spikep

SamliM Period Camound Anount Added Recovered %
_ _ _ - ~ - - - ,, -_

April 1985 Erdrin 0.20 0.15 76
Lindane 0.10 0.07 70
Metboxychlie 2.0 1.4 70
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inter-office memorandum
TO: Katherine Sheedy DATE: October 31, 1985

cc: Alison Dunn
Lisa Hamiltz

FROM: David Ben-fur

SUBJECT:Total Reooverable Penolics, EPA Method 420.1 W. 0. No.: 0628-09-02
c L0628-09-04

case, the phenolic cowjdu are distilled, color is developed with 4-amim-
antiprrine, and the abso nce is measured directly. The stated method
detection limit is 0.05 xq/L 50 u/L), but, as is the case with xmu analytical
methods, this detection I]it is a statistical derivation and bears little
reselance to a realistic detection limit that is obtainable in the laboratory.
EAL, the laboratory that j MISonM the pheolcs analyses for us, states their
detection limit to be o.l . (100 UV/).

ft swis of the procedure of the first method followed by
a lorafom et tion the color. The stated detection limit of the
second method is 0.005 (5 ug/L), and again realistically, the achievable
detection limit is probab y twice the stated value.

Without mxdification, nei her mthd can reach the reqested detection limit
of 1 *VtL.

In the analyses of the swplee for Castle MS and for Travis AFB and Pt. Arena,
the first method, consisn of direct color developrwnt and measuremt, was
perfotmed, resulting i.n a detection limit of 0.1 mq/t i

L-130
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inter -office memorandum
TO: atArine Sheu y DATE: Novaur 4, 1985

cc: Alison Dwui, Concord Office

FROM: David MhZ

SUBJECT; Castle lAPB, V olatils Analysis W. 0. No.: 0628-09-02

in the reports issued on the analyses for volatiles on water sarples oollected
at Castle AF, the detectio limit for trans-i,3-h hr pene ul? d
be 0.2 ug/L and that for cis-1,3-dichloropropene ahcld be 0.3 ug/L.

L*3
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3. FEDERAL PROTECTION OF GROUND-WATER QUALMY

The edoral programs dealing with the protection of ground-water quality are administered largely by the
Environmental Protection Agency (EPA) The federal programs which provide the framework for state regulations
am summarized in this section.

3.1 GROUND-WATER PROTECTION POLICY
At this writing. February 1983. U.S. EPAs final policy on ground-water protection, scheduled for September 1982
release, has not been published. Based on the proposed strategy published by EPA in November 1980 and recent
press releases, it appears that EPA wil; be imnplementing a policy that would give the states lead responsibility in
the protection of ground-water quality. EPAs efforts apparently will be focused in three maor areas:

i. Development of an internally consistent federal approach to ground-water protection
2. Monitoring, research and development efforts directed toward more comprehensive problem definition and

new detection, controls, and clean-up technology development
3. Guidance. coordination, and assistance to states in the development of state policies

A significant component of EPA's policy is expected to be a ground-water classification system which could be
used to determine the degree of protection needed for various types of ground water Ground-water classification
is discussed in Chapter 4.

3.2 CLEAN WATER ACT

This statute refers to ground-water protection in municipal waste water treatment, planning, and research programs.
Its principal regulatory programs. however, focus on surface water Section 303 empowers EPA to approve states"
water quality standards which are based on the states' classification of rivers and streams. Many states have included
ground water m their definition 0 'waters of the state" for purposes of this act (state summaries). On this basis the
National (state) Pollutant Discharge Elimination System (NPDES/SPDES) permitting process may be invocable for

* purposes of ground-water protection. In addition the act empowers EPA to

1. Develop a comprehensive program for ground-water pollution control [Section 102(a)]
2. In cooperation with states, equip and maintain a surveillance system for monitoring ground-water quality

(Section 104(a)(5))
3. Provide grants to states and area-wide agencies to develolz ground-water quality management plans to

identity salt water intrusion and control disposal of pollutants in subsurface excavations, and control
disposition of wastes. (May include authority for comprehensive ground-water management plans,
including conjunctive use with surface water) (Section 102(c), 208(b)]

4. Require development of Best Management Practices (BMP) to control nonpoint source pollution problems
to ground-water quality [Section 208(b)]

" 5. Develop criteria for ground-water quality considering kind and extent of effects on health and welfare from
the presence of pollutants (Section 304(a)]

6. Determine information necessary to restore and maintain chemical, physical, and biological integrity of
ground water [Section 304(a)]

7. Issue information on the factors necessary to restore and maintain chemical, physical, and biological
integrity of ground water (Sections 304(a)(2)]

3.3 SAFE DRINKING WATER ACT

This statute authonzes EPA to set maximum contaminant levels (MCLs) and monitoring requirements for public
water systems and provides for the protection of underground sources of drinking water The MCLs regulate the
quality of "hnished' water. i.e., water as delivered, not the quality of the source water As discussed below, the
MCLs have been utilized by EPA and the states as the basis for Other regulations dealing with ground-water
quality and protection.
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3.3.1 National Interim Primary Drinking Water Regulations

EPA initiated a detailed study of the health effects of various contaminants in water soon after the Safe Driring
Act (SDWA) was signed into law. So that the regulations could include the findings of this and other studies, the :
pnmary drinking water regulations were to be developed in two stages: an interim version and a final verson The ,
intenm ve.rsion of the regulation became effective 24 June 1977. SOWA provides for delegation of authory to the -
states. State Primary Drinking Water Regulations must be at least as stringent as the federal regulations.

The National Interim Primary Drinking Water Regulations define Maximum Contaminant Level as the maxmurr
permissible level of a contaminant in water which is delivered to the free-flowing outlet of the ultimate user of E
public water system, except in the case of turbidity (applicable to surface water only) where the Maxinurr
permissible eviel is measured at the point of entry to the distribution system. The MCLs are provided with the state
summaries.

3.3.2 National Secondary Drinking Water Regulations

These regulations control contaminants in drinking water that primarily affect the aesthetic qualities relating to the
public acceptance of drinking water. At considerably higher concentrations of these contaminants. heatf-,
Implications may also exist as well as aesthetic degradation. The National Secondary Drinking Water Regulatbo"
are not federally enforceable but are intended as guidelines for the states.

Secondary Maximum Contaminant Levels (SMCLs) are defined as the maximum permissible level of -:
contaminant in water which is delivered to the free-flowing outlet of the ultimate user of a public water system
Federal and state SMCLs are provided in the state summaries. The states may establish higher or kow level:
which may be appropriate depending upon local conditions such as unavailability of alternate sources of water o
other compelling factors, provided the public health and welfare are not adversely affected.

3.3.3 Sole Source Aquifer

The Sole Source Aquifer provisions of SOWA allow EPA to designate an aquifer as the sole source of dnnldn
water for an area thereby guaranteeing protection from contamination by federally assisted activities. Loca
regional, or state agencies can petition EPA for sole source designation. The EPA Administrator may desgnae a
aquifer which is a sole or principal drinking water source if its contamination would create a significant hazard t
public health. If the designation is made, no federal money or financial commitment may be made for any proj
which the Administrator determines may contaminate the designated aquifer through its recharge zone.
At this writing, February 1983. EPA has designated the following ten sole source aquifers:
Biscayne Aquifer - Florida Nassau and Suffolk counties - New York"
Buried Valley Aquifer - New Jersey Cape Cod - Massachusetts
Edwards Aquifer - Texas Fresno - Califomia
Camano Island-Whidbey Island Aquifer - Washington Ten Mile Creek - Maryland
Spokane-Rathdrum Aquifer - Washington and Idaho Northern Guam Lens - Guam
The following eighteen are under consideration:

Arizona New York
Santa Cruz, Upper Santa Cruz, Aura-Attar Basins Kings and Queens counties

California Sardinia
Scotts Valley SchenectadyVestal

Delaware

New Castfe County PennsylvaniaSeven Valleys ,

Florida Texas
Volusia - Fiondan Aquifer Tas

CarhZo-Wlcox Aquifer
Idahoae R PTexas and New Mexico

Snake River Plain Dlwr aiDelaware Basin"
Louisiana onsin

OeSotaPash Niagara Aquifer

New Jersey
Coastal Plain
Ridgewood
Upper Rockaway

3I



&.3.4 Underground Injection Control
no. Underground Injection Control (UIC) program regulates the uses of underground injection wells to proteci an

* underground source o( drinlung water (USDW). USDW means an aquifer or Its potion which

1 . supplies any public water system or contains a sufficient quantity of ground wter to supply a public ater
systm;

*2. curintly. supplies drinkting water for human consumption or contains, less than 10,000 mng/lter total
dissolved solids; and

3. is rnot an exempted aquifer (40 CFR 146.01 provides criteria for exemption).

* SDWA rsquires any state designated by EPA as requirig a UIC program to develop and submit a state UIC
* program 1or EPA approval. EPA has designated each of the fifty states.

The federal progrm classifie knetio "OHlS as follows:

Class I--Wells used to Wect hazardous waste, or othe industrial and municipal disposal wells which infect
iuids beneath toe lo~r..mst formation cotainung a USOW within one-quarteimle of the wall bore.

* ~Class li-wells. that Ijec fluids

i. which are brought to the surface as part of convenitional osil or natural gas production and may be mixed
wth production waste waters from gas plants, unless those waters are classified as a hazardous waste at
the time of injection;

*2. for enhanced recovery of oil or natural gas; and
3. for storage of hydrocarbons wthich are liquid at standard temperature and pressure.

Class IIl-Wells that Irjec for extraction of minerals including

1. mnining of sulfur by the Frasch process;
2. in situ production of uranium or other metals. This category includes only In situ production from ore

bodies which have not been conventionally mined. Solution mining of conventional mines such as slopes
leaching is included in Class V. and

3. solution mining of salt or potash.
* Class IV-Wells used to dispose of hazardou or radioactive waste into or above a formation which contains a

USOW within one-quarter mile of the well. Also, welis, used to injec hazardous waste that cannot be classified
as Class I or Class IV under the above criteria are Class 1V welts.

Clas V-All other kecfion wells (40 CFR 146.05(e) and 146.51 provide specific information and exemptions).

* Underground inlection is controlled through the permitting process. Construction, operation, monitoring and
reporting activities are controlled. Individual state programs are based upon, and must be essentially equivalent
so, the federal critenia and standards (40 CFR 146).

3.4 TMCC SUBSTANCE CONTROL ACT

* This statute (TSCA) authorzes EPA to restrict or prohibit the manufacture, distribution, and use of products which
* may result in unreasonable risk to health and the environment. Although ground water is not specifically named! in

tie Act, EPA has taken the position thal fth protection of health and the environment includes the protection of
* gWound water.

3.5 FEDERAL INSECTICIDE, FUNGIODE, RODENTICIDE ACT

This statute (FIFRA) gives EPA tie responsibility to control the sale and use of all pesticides to prevent
unreasonable adverse environments! and health effects. The use and disposal of pesticide packages and
containers is also regulated. In deciding whether to register, cancel, suspend, or change the classification of a

petcdEPA considers a broad range of environmental impacts Including those affecting ground water.
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3.6 RESOURCE CONSERVATION AND RECOVERY ACT

The Solid Waste Disposal Act and the Resource Recovery Act of 1970, as amended by the Resource
Conservation and Recovery Act of 1976 (RCRA), require EPA to establish a national program to regulate the
management of waste materials.

3.6.1 Solid Waste

Subtitle D of RCRA established a broad-based national program to improve solid waste management through the
development of state and regional solid waste management plans. The act offered federal financial assistance to
states interested in developing and implementing a solid waste management plan. The state plans, under federal
guidelines, identity respective responsibilities of local, state, and regional authorities, and encourage resource
recovery and conservations and the application and enforcement of environmentally sound disposal practices.

A major element of the Subtitle D program is the open dump inventory. Section 4005 of RCRA prohibits open
dumping. Federal criteria for classifying solid waste management facilities are provided in 40 CFR 257. EPA
cannot approve a state solid waste management program with less stringent criteria. Solid waste management
facilities failing to satisfy the criteria are considered open dumps. In order to satisfy these criteria, a facility or
practice (in addition to other environmental considerations) shall not contaminate an underground drinking water
source beyond the solid waste boundary or beyond an alternative bounoary established by the state or in court
persuant to the stipulations of 40 CFR 257.3-4. The federal criteria define contamination as an exceedence of the
MCLs provided in the National Interim Primary Drinking Water Regulations or an increase in concentration of any
parameter for which the ambient concentration exceed the MCL.

3.6.2 Hazardous Waste

EPA has issued aseries of hazardous waste regulations under Subtitle C of RCRA (40 CFR 260 to 267 and 122 to
124). On 19 May 1980, EPA issued a comprehensive set of standards for generators and transporters of
hazardous waste and 'interim status" standards for facilities in existence on 19 November 1960. that treat, store,
or dispose of hazardous waste. Such facilities were allowed to operate under interim status until they received an
RCRA permit. Subsequently, EPA issued standards for granting RCRA permits to treatment and storage facilities.
Standards for land disposal facilities were issued on 26 July 1982-virtually completing the program for
controlling hazardous waste under RCRA.

The standards for permitting land disposal facilities were issued after a wide range of regulatory options were
considered. Over a period of several years, EPA proposed two different sets of land disposal standards and
solicited comments on various issues. On 13 February 1981. EPA issued temporary standards for new land
disposal facilities. The 26 July regulations replace those temporary standards except for Class I underground
injection walls. These will remain subject to the temporary standards until final standards are issued.

The regulations consist primarily of two complementary sets of performance standards:

1. A set of design and operating standards tailored to each of four types of facilities
2. Ground-water monitoring and response regulations applicable to all land disposal facilities

The design and operating standards implement a liquids management strategy that has two goals:

1. Minimize leachate generated at the facility

2. Remove leachate generated to minimize its chance of reaching ground water

The major requirements include

1. Liner
e Requirement: design to prevent migration of waste out of the facility dunng its active life
0 Applicability: landfills, surface impoundments. and waste piles

2. Leachate collection and removal
* Requirement: collect and remove leachate from the facility and ensure that leachate depth over the liner

does not exceed 30 centimeters (1 foot)
e Applicability: landfills and waste piles

M-5

: : . .' . , - • " . , , , , . -i~ . , - ; : ; , . -, .' . - " ,i-;:_." : .- ':-.: - 2: ,' ": , -



10 SL -Lkq'TkT V2-r -. W. -

3. Run-on and rnoff control systems
" Requiremrnent: design to control flow during at least 25-year storm 6
" Applicability: landfills, Waste piles, lnd treatment

4. Wind dispersal controls
: Requirement: cover waste or otherwise manage unit to control wind dispersal

Applicability: landfills, waste piles, and land treatment units that contain particulate matter

5. Overtopping controls
: Requirement: prevent overtopping or overfilling

* I * Applicability: surface impoundments

6. Disposal unit closure
" Requirement: final cover (cap) over waste unit designed to minimize infiltration of precipitation
e Applicability: landfills and surface impoundments (it used for disposal)

7. Storage unit closure
e Requirement: remove waste and decontaminate
8 Applicability: surface impoundments used for treatment or storage and waste piles

6. Postciosure Care

0 Maintain effectiveness of final cover
e Operate leachate collection and removal system

Maintain ground-water monitoring system (and leak detection system where double liner is used)
e Continue 30 years after closure

The goa1of the ground-water monitoring and response program is to detect and correct any ground-water
contamination. There ae four main elements:

1. A detection monitoring program which requires the permnittee to install a system to monitor ground water in
the uppermost aquifer to determine if a leachate plume has reached the edge of the waste management
area.

2. A ground-water protection standard is set when a hazardous constituent is detected. The standard
specifies concentration limits, compliance point, and compliance period.

3. A compliance monitoring program determines if the facility is complying with its ground-water protection
standard.

4. Corrective action is required when the ground-water protection standard is violated. The permittee must
either remove the contamination or treat it in place to restore ground-water quality

* Until hazardous waste management facilities are issued permits, existing facilities will continue to operate under
interim status standards. Facilities operating under interim status will be required to file Part B applications for final

"I permits.

Under Subtitle C of RCRA, EPA approves state hazardous waste managemen programs in two phases. Phase I
aufhofization gives states the right to control transportation and generation of hazardous wastes within Vher

borders and to regulate existing treatment, storage, and disposal facilities. Phase 1! authorzation includes
permitting of new tacilities.

3.7 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND UABILITY ACT

This statute (CERCLA). commonly referred to as Superfund, authorizes EPA to respond to releases or threatened
mleases into the environment, including ground water, of any hazardous substance which may present an
imminent and substantial danger to public health. The act provides funds for emergency action and has cost
recovery provisions.
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CALIFORNIA

Chaffalfctoe-Ground vWtr is included In the definition of 'Waters of the State" as found In the California Water
Quality Act. Ground water has been Included mn beneficial use classes developed as part of Basin Management

Quality Standards-The general policy is a nondegradation policy to protect the present end possible future us*f grudwta ource o potable Inusral, and agruluraloweupp. Ou tnad pecifito

*MgWowe Stendse*.-The California Water Resources Control BadhsaotdteWripiayal
secondary drinking water standards.

wprptone-ahre i no state-wie permit requirements. however see Controlled Use Areas below.

Controfled Use Ae-Seveal ground-water basins are being managed by local wahoritles In response to
special legislative acts and court orders. These authonities regulate ground-water withdrawals within their

jursditios.However, these, areas account for lees than fmv percent of all ground-wenter basins.
Well C..,--jclon-. 'a' counties may adopt well construction standards and require dOflers to be licensed.
Approximnately half of Ca~toria's 56 counties hawe done so.
Unidaegound Injection Control-California is in the process of submitting a UIC program for EPA approval. The
Water Resources Control Boad will be the lead agency in the program. Class 11 wells will be regulated by the Ol
and Gas Division 01 the Department of Conservation.
Wjaste Management Peciftlee-The solid and hazardous waste management programs are adinistered by the
Solid Waste Management Board. The Hazardous Waste Management Regulations are administered by the
Department 01 Health Servies.

Solid Waate.-The California Solid Waste Management Regulations require a ground-water monoring
system for disposa sites. Monitoring requirements are on a case-by-case basis.
Hmrwdous Waste-Calfornia has received interim status authorization for its RCRA Phase I program and is
seeking Phase 11 autftorfty Ground-water monitoring requirements are included in permit conditions and are
generally equivalent to EPA requirements.

Sol* Source Aquffers-The Fresno area aquifer has been designated as sole source by EPA. The Scotts Valley
aquifer is under consideration by EPA.
Geological Survae-
Division of ines and Geology Water Resources Divsion
Department 01 Conservation U.S. Geologica Survey
1416 Ninth St. Federal Bldg., Room W-2235
Sacramento, CA 95814 2800 Cotag Way
916-445-1923 Sacramento, CA 95825
State Geologist: 916-484-4606

Dr. .James F Davis District Chief:
TI. Durbin

Referencs
California Water Ouality Act California Hazardous Waste Management

(California Water Code. Div 7, Ch. 482) Regulations

California Solid Waste Management Regulations (a~onaAmn oe il 2 i .C.3
(California Adrmin. Code, Title 14. Div. 7, Ch. 1-5
and 9)

Contwat-
Mst. Hele Joyce Peters Mr. Even Nossoff
Department of Water Resources Water Resources Control Board
P.O. Box 388 P.O. BOX 100
Sacramento. CA 95802 Sacramento, CA 95801
916-445-2182 916-322-8353

Reiions provided by Us. Helen Joyce Peters in a letter received I1I April 1983.
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CAUFORNIA

MOnItoig Requkrements
Drinking Wanter Standards

Ptarrmeter Sold Hazrdous
(mg/I unless noted) Fedeial SUat Ouality Standards WAIIIIII wastn

Arsenic 0.05 0.05
Banium 1.0 1.0
Cadmium 0.010 0.010
Chromium 0.06 0.06

*Lead 0.05 0.05
Mw~ercury 0.002 0.002
Selenium 0.01 0.01
silver 0.05 0.05
Fluoride 1.4-2.4 1.4-2.4

*Nitrate (as N) 10.0 10.0
*Endrln 0.0002 0.0002.
*Undane 0.004 0.004
*Methoicychlor 0.1 0.1

Toxaphene 0.005 0.005
2,4-D 0.1 0.1
2,4.5-TP Sulvex 0.01 0.01
Trihalomethanes 0.1 0.1
Turbidity (TU) 1.0 1.0
Colitormn bacteria -

membrane filter
test (#/100 ml) 1.0 1.0

Gross alpha (pCO/) 15.0 15.0
Combined Radium 226

*and Radium 225 5.0 5.0
Beta and photon

particle activity
(mrern/yr) 4.0 4.0

Sodium M M
Chloride 250.0 250.0
Color (units) 15.0 15.0
Copper 1.0 1.0
Corrosivty Noncorrosive Nonoosv

*Foamiung agents 0.5 0.5
Iron 0.3 0.3
Manganese 0.05 0.05

*Odor (threshold no.) 3.0 3.0
pH (unit) 6.5-8.5 6.5-6.5
Sulfate 250.0 250.0
Total dissolved solids 500.0 500.0

*Zfnc 5.0 5.0
Phenols
Specific conductance

* Total organic carbon
Total organic halogen

Note: "M" denotes monitoring requiremenrt. See Section 4.3.
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132.

ENVIRONMENTAL. PROTECTION AGENCY NATIONAL
INTERIM P'RIMARY D)RINKING WATER REGULATIONS

(40 CFR 14 1; 40 FR 59565, December 24. 1975; Amended by 41 FR 28402, July
9, 1976; 44 FR 68641, Nocember 29, 1979; Corrected by 45 FR 15542, March II.
1980; 45 FR 57342, August 27. 1980)

Title 40-Prolecton of Enviroament Subpart E-Sp&'rial Moaitorinc Regulaions a **Community water system- tr a-
CHAPTFR I-ENVIRONM*ENTAL for I 'Ia it C'he-mncats eommm-.lty water system.-

PROTECTION AGENCY '"omntwaeiysm-n
SLUDCHAPTER V-WATER P'ROGCRAMS~ 141.40 SperiaI mr.nitOrinc for organic chenti- aI~ omnt ae ytm

tau. apublic water system which serve
PART 241-NATIONAL INTERIM least 15 service connections uses byy

PRIMARY DRINKING WATER Authority: See,. 1412. 1414. 1445. and 1450 round residents or regularly serve
REGULATIONS of the Public Health Service Act. 85 Stat. 1660 tesst 25 Year-round residenti.

442 U.S.C. 3005.1. 300w-3. SO0j.4. and 300i-91. i)"o-muntwaissr

Subpart A-General 5.4H Subpart A-General means a public water system -that us
Se.J111Applicability. a communitt water system.

141.3 Applicability. 1rhis part establishes primary drinking 41) "Sanitalry survey- means an e.
141.2 Doeiniion. water reuions Pursuant to section site review of the water source, to
141.4 V'ariances and exemptions. 1412 of the Public Health Service Act. as ties, equipment. operation ansd mai 0
143.5 Siting requirements. amended by the Safe Drinking water nance of a public water system for
341.6 Effective dates. Act (Pub. U. 93-523) ; and related regula- Purpose of cvaluating the adequac

Uons applicable to public water Systems. suak source. facilities. equ:pr.aent.

Subpart B-Maxtimumsi Coataminant Levels *and matrbuin ae ne or att:
341.11 Maximum contaminant levels far in- As sused in this part. the term:anditrbinsferklzwae

organic chemicals. (a) "Act- means Wne Putblic Healthi (gn -tandard &ample" wr.cans
143.32 %lazimpu~m contaminant levels Foe Service Act. as amended by the Safe sliqazot of finished drinking wsiter th

organic chemicals. Drinking Water Act. Pub. L 93-523. ex~amined for the presence of culif( 41.13 Maximum contaminant levels for (b) "Contamninant' mcans any phyri-_ baicteria.
turbidity.

1.34 Maximum microbiological contimi. cal. chemical, biological. or radiological 4h) "State* means the agciory of
nant levels. 3ubstance or matter in water. Stale government which has Jun:f

141.15 Maximum contaminant le~els lor (c) -11axinum contaminant level" Lionl over public water systtrits. D_.
radium-226. radium-228. and gross means the maximum prrm~ssiblc !vvel of ashy period when a State dcp= not
alpha particle radioactivity~ in com- a contaminant in water which is de- primary -enforcement r 'ui
munity water systems. e 1mt

143.16 Maximum contaminant levels for beta livered to the free flowing outlet of the Pursuant to Section 1413 of -ne Act
Particle and Photon radioactivity ultimate user of a public water system. term **State" means the Rc.-.onal
from man-made radionuclides in except in the case of turbidity where the miihtiator. U.S. Frivironmental Prc
community water systems. maximum perissible level is measured Lion Agency.

at the point of entry to the distribution 41) -Supplier of water- means
system. Contaminants added to the water Person who owns or operates a pt ~

SbatC-Moaltoriag and Aaalytical under circumstances controlled by the water system.
Subpaflrat user. except those resulting from coI'T( 0) **Dose equivalent- means the p r

Requireents ab of piping and plumbing caused by uct of the absorbed dose from mont r
1.21 Microbiological contaminant sampling water quality. are excluded from this radiation and such factors as accounand analytical requirementa.deiiindifrneinbooca etvrss341.22 Turbidity sampling and analytical deiiin ifrnenboo Ica fetvnsrequirements. (d) "Person" means an individual, to the type of radiation and iv. distr

343.23 lnorranic chemical sampling and corporation, company, association, part- tion in the body as specified by the
analytical requirements. nership. State, municipality, or Federal ternational Commission on Ratiiolot

143.24 Orrssic chemicals other than-total tri- aec.Units and Measurements (ICI(UI.
halometharies. sampling and analyti. (e"Pbiwaesytm man (k'e"masth uito
cal requirements.(e"Pbiwae vt **masa ()-Rm men th uitot

341.25 Analytical Methods for Radioactivity, system for the provision to the public equivalent from ionizing radiation to
141.26 Monitoring Frequency for Radioac- of piped water for human consumption. total body or any internal organ or or

ti'ity in Community Water Systemn. if such system has at least fifteen service system. A "millirem (mreml" is 1/1
14 1.27 Alternative analytical techniques.
341.28 Approved laboratories. connections or regularly serves cn aver- of a rem.
141.29 Monitoring of consecutive public water age of at least twenty-five individuals ()ZP~re(~) en htQ

sytmdaily at least 60 days out f the year. tily of radioactive material produt
Such term Includes (1) any collection, 2.22 nuclear transformations per mint .
treatment. storage, and distribution fa-

Subprt -Reortng ublc Ntifcaton. cilfljes under control of the operator o ml **"Gross alpha particle activi
and Record-keeping such systein and used primarily In con- means the total radioactivity due '

141.31 Reporting requirements. nection with such system, and (2) any alpha particle emission as. ir ved fr
141.32 Public notification of variances. el. collection or pretreatment storage facili- measurements on a dry sample.

emptions, and non-compliance aith ties not under such control which are (n) 'Man-made beta particle and p
rerulations. used primarlF In connection with such ton emitters" means all radionucli ,

141.33 Record maintenance. %%.tein. A public~ water system Is either emitting beta particles and/or phot 'k

Isec. 141.2(n)l

1024 80 P,tblshed b) 7HE BUREASU OF NAlIONAL AFFAIRS. INC . WASHINGION D C 20037
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132:0102 FEDERAL REGULATIONS

listed in Miaximum Permismible B14oa.hol mst .ali'art r F .mptinin) -apply SUbpart E1-Maasmum Contaminant tgeet
Burdens and hiamamumn Permit-Iible Coil. wiserr YPA hors p'rimary enforcement 1.1Mmnm nanan i.
eensration of Radionuclides in Air in Ieiiit~Iil III-I itaunel cnaiant
water f1e Occupational Exposure. NIIS fwIvisaeceias( Handbook 69. except the daughter pried. (a) The MCI. for nitrate Is applicableIS
uclar of thorium-232. uranium*23S al 9 14 1 - Sili., rviiroslrawnl.. to both community water systems anduranium-236. IDefue a pers-on may enter 1Into a fl. non-community water systems except as

(o) -Groaa beta particle activity- riicliii coninitinent for or fnitiate con. Provided by in paragraph (d). The levels
means the total radioactivity due to beta 4riictiun of a new Public. water system fothoteoraiceialapl
partade emission as inferred from mecas. or icrcase Use capacity of an existing fonl teot cogunicweterassstems.

urementson a drysample.Public water system. he snail notify the Comlac lhMl a nrai
141 FR 28402. July 9. 19761 State, and, to the exttent practicable, chemicalns i.clclate puLfrsuoani

141.2 (p)-(t) added by 44 FR 68641. avoid locating part or all of the new or g111
November 29. 19791 exilandcd fascility nt a site which: 14.1a mne y4 R532

(a)Halowen- means one of the chain. #a) Is subject, to a significant 114.14a amende 27. 19803632
;calelerments chlorine, bromine or iodine. froiri earthquakes, floods, fires or other (b efolwnarthmxiu

(q) Trihalmetane"(TH) mans disaxters which could cause a breakdown cnib) n Thel follo inrathe maximum
owe of th family of organic compounds. ofte public water system or a portion cals other than fluoride:
named as derivatives of methane, thereof: or L.,e:.
wherein three of the four hydrogen Ib xctfr nLesrctrs s Ceuannn ia,
atoms in methane are each substituted withi 0he floodplain of a 100-year flood Arsenk c------------------------.05
by a halogen atom in the molecular or Is lower than any recorded high tide Barluin----------------------- 1

Cadmium-------------------- 0.010structurie. wvhere oppirotiriate records exIst. Chromium --------------------. 0
(r) -Total trihalomethanes- (TlI1" The -U.S. Eniivronmuental Protection lead ------------------------ 0.08

means the sum of the concentration in Agency will not seek to override land use mercury-----------------------0.00decisions affecting public water systems Nitrate 408 X) ------------------ 30.* milligrams per liter of the siting which are made at the State or lo- selenium---------------------- 0.01
trihaiomethane compounds cal government levels. salver------------------------- 0.05

* (trichloromethane lchloroform).C)We h nulaeaeo h
dibromochloromethane. ()We h nulaeaeo h
bromodichloromethane and j 141.6 Effective dates. - Maximum daily air temperatures for the

location In 1which the community water
tribromomethane (bromofonnl). rounded 1]141.6 revised by 44 FR 6864 1. November 29. system Is situated is the following. the %
to two significant figures. 19791 maximum contaminant levels for fluoride

(s) -Maximnum Total Trihalomethane (a) Except as provided in paragraph are:
Potential (MTP)" means the maximum (b) of this section. the regulations set - -

concentration of total trihalomethanes forth in this part shall take effect on .j1JW Ii...td-j'

disinfectant residual after 7 days at a _________ regultionfortota orr hitr
temperature of 25* C or above.(bThrguainfotol.--___trihalomethanes set forth in I 141.12(c) . 1 a i.,ko...-l..ad b.i... .(t) -Disinfectant"~ means any oxidant, shall take effect 2 years after the date of S3 i%-- 1-. o1. ..... 2

inluin bt otliitd o hlrie, promulgation of these regulations for ta' to70.. ... i.. 

chlorine dioxide. chloramines. and community water systems serving 75.000 .......... . 1.ozone added to water in any part of the or more individuals, and 4 years after -

treatment or distribution process, that is the date of promulgation for
Intnde tokil orInctiatepatogeic communities serving 10.000 to 74.M9 (cJ Fluoride at optimum levels in

microorganisms.; individuals, drinking water has been shown to have
* 5 141.5 Coverage. (c) The regulations set forth in 141.11 beneficial effects in reducing the

(a). (c) and (d); 242.34(a)(1). occurrence of tooth decay.
This part shall apply to each public 141.14(b)[I)c) 141.14(b)(2)(lk 141.14(4. 1341.11 (c) amended by 45 FR 5734-2.water system, unless the Public water 141.21 (a). (c) and (1); 141.22 (a) and (e); August 27. 19801system meets all of the following condi- 4.3()3 n a() 4.3l

tions: 112 a()ad()4;112[
( a) Consists only of distrbution and 141.24(a)(3); 141.24 (e) and (f): 141.2:5[e); (d) At the discretion of the State.

storare facilities (and does not have an) 141.27(a): 141.28 (a) and (b); 141.31 (a). bire lwes no ao nonced20ungit wa
co!lecUon and treatment f acilities); (c). (d) and (e). 141.32(b)(3): andbealwdiano-muitwtr

4 b) Obtains all of Uts water from, but 141.32(d) shall take effect immediately system if the supplier of water
is not owned or operated by. a public wa- upon promulgation. demonstrates to the satisfaction of the
ter system, to which such regulations d)Tergltosetfthi14.1 State that
apply: sallkefetimotsfothdte (1) Such water will not be available to

.0 Does not sell water to any person; saltkeefc 8 otsfomtedt children under S months of age;. and
and of promulgation. Suppliers must (2) Thiere will be continuous posting of

(d) Is rnot a carrier which conveys complete the first round of sampling and the fact that nitrate levels exceed 10
passengers In interstate commerce, reporting within 12 months following the mgfl and the otential health effects of
£ 141.4 l'aranecs algd eempiona. efciv ae exposure. anJg

Varancs o exmptonsfro ~(e) The regulations set forth In 141.42 (3) Local and State public health
provisions of these regulations may be shall take effect IS months from the date authorities will be notified annually of
granted Pursuant to Sections 1415 and of promulgation. All requirements In nitrate levels that exceed 10 mg/l. and
1416 of the Act, by the entity with prn- 111.42 must be completed within 12 (4) No adverse health effects shall
m ary enforcement responsibility, Provi- months following the effective date, result.
.lons under Part 142. National Interim
Primary 'Drinking W~ater Regulations 1141.6 (c04e) added by 45 FR '57342. 1141.11 4d) added b), 45 FR 57342. August
lmpfcmentation--subpart, E (Variantes) August 27. 19801 27. 9SOl

En.eonmen, peps.'., ISee. 141.11(d)(4)] 3
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PRIMARY WAICR'RULES 13210

1 141.12 Maximumeatoninant levels far terrnitivd i a ,aiit islv averace pursuant sample must be analyzed for compliance
tergane theals. to j 341-"r. rirrit tiitt five, or fewer purposes. Thi provision may be ciaed
1141 12 revarid tan 44 F it 681643. Nis~visses 24. supirr cot wal.1r r~titli itt to the copiac pe noL tlerinme
19701 atatr tit lie ice toridity does no 20orpe01smliltr nmr

Thle following are the maximum do ^ay tot liar ftwiltswina:* ta oe sape whn1 es1ha.0r
contaminant levels for organic I Iatrivre witia disinfction,: ti n pewe esTa r
chemicals. The maximum contaminant (21 lirevestL sualisunatce of a11 eSfee- exnamined per month; or

leel fr hmialli ve dt-olecfrin'I cat!Cft throur'hout the (3 Four pe 10 =mn1j1tes I more
lvlforlranic chmclndistribution srie;or than give percent of the samples %hen

Vapl s(a and (6) of this se~ction~ (2) listerrere with ndcroblologicial .20 or mnore are exaimined per month.
apl ojillcommuflity water systems. deternimionoa. (b) (1) When the fermentation tube N

Compliance with the maximum 1b) Flave turbidity usits biased on a method and 10 milliliter standard par-
contaminant levels in paragraphs (a) averagec for two consecutive days punau- tiotis pursuant to 1141.21 (a) are used.
and (b) is calculated pursuant to ant to 1141.22. colfforin bacteria shal not be present in
51342.24. The maximum comtaminant - n ftefloig

level for total trihalomethanes In 5141.14 Tlhaximus'sm .,rolotlugleal con. 1141.idibloi reise.d by 45 FM L,7wo

p~aragraph (c-) of this sectionlapplies 0nr Nalwnranlte-el.. AuhruhI 27. 39801I

jito commpunity water systemsi which The maximium contaminant levels for (i) More than 10 peurcent of the
seveapplation of 10.000 or re'W coliform bincteria. applicable to corn portions (tubes) in any one month

sndveduao Pandwihtd munilty water systems and non-comn- pursuant to I 141.2 (b) or (c) except
Indivduao anwi he wdale munity water systems, are as followis: that, at the State's discreton, systems

disinfectant (oxidant)JoTewtri (a) w1~en the membrane filter tech- required to take 10 or fewer $gaples per
any part of the drinking water treatment nique pursuant to 1 141.21 (a) is used, month may be authorized to exclude one
process. Compliance with the maximum the number of coliform bacteria shall positive routine sample resulting in one
contaminant level for total not exceed any of the following: or more positive tubes per month from
trihallomethanes is calculated pursuant temnhycluaini:()a

1141.34(a)(1I) revised by 45 FR 57342.thmohlcauainif.()sto111141.30. Auut27. 198M aproved on a case-by-case basis the
August Oepr 0 mliitr a h State determines and Indicates in

noLea. Oepe 10millier s h writing to the public water system that
mpler litmr arithmetic mean of all samples

~tFlirexamined per compliance period no unreasonable risk to health existed

( a) Chlorinated hi drocarbons: -pursuant to I 141.21(b) or lz4 except under the conditions of this
0.61002 that..10 athotcloo theW prmk ~nsdsrto modification. This determination Should

6.7epxy-.4 4.6..78.10-ct .ttb sttahem iayAecysdsrtc be based upon a number of factors not
* ~hydrw-1.4-ando. endo4.8-dimeth. ytm required to take 10 or fewer lmtdt~ Ct g

ano naphthalene). samples per month may be authorized to liie Maile following. (1) the system
lindane C.2.3.4.5.6-hesachloroc$- 0% exclude one poiieroutine sapeper provided and hdmaintained an active

cleohesane. gamnma isomer) i diifetn positive sapl haddsriuto
JWtthozychlor IIJJ-lTrichlc~ro-2. 2. 0.1 month from the monthly calcualation if: ifcat eiuli hedsrbto

bis ip-methoxyphenyll ethanei. Isis 0f Ni) as approved on a case-by-case basis system. (2) the potential for
Tozaphene WC,...-Tehnical 0.005 the State determines and indicates in contamination as indcated by a

* chlorinated camphene. 67-69 per- e sanitary survey. and (3) the history of
cent chlormne i. 'writing to the public water system that

no unreasonable risk to health existed the water quality at the public water
under the conditions of thissstm(g.MIoronorg

Ibi Chiofophenozys: modification. This determination should violations); (B) the supplier initiates a
2.4-D. 2.4Dichloraphenoacetic 0j.] based upna number of factors not check sapeon each of two

acidi. uponcuiv s ample m hes
2.4.5-TP Siivex 12.4.5-Trichloro. o.o11 limited to the following: (A) the syte cosctv asfo hapling

phensypopinicacio. prvide an ha mantanedan ctie point within 24 hours after notification
phnzp~poiCai../~k rvdd n admitandafatv that the routinesapeipotvan

Is disinfectant residual in the distributionsapeiPotv.an
system,. (B) the potential for each of these check samples Is negative.

____contaminationasindicatedbya and (C the original positive routine
W Ttaltrhalmehan thesu ontaminationy andi(Cthd bity of mple is reported and recorded by the

th concentrations .. '. ofniar broodiho th itoyo uppier pursuant to I 141.31(a) and
mtha cnentrationsof boromodaan.icoro- thjae ult ttepbi ae 141.33(a). The Supplier shall report to
brmethane dibromoormthand. ti-.sse eg ~ rmntrn the State Its compliance with theIblrornethane (cbrooform) 01ad Ir. violations); (Hi) the supplier initiates a conditions specified in this paragraph

chioomehan Celorfor) 030 il. check sample on each of two and report the action taken to resolve
* ~1141 12sc-' added b% 4F 84.Nvme consecutive days from the samethpropsiveamlrsu. f
*29. 19#91 sampling point within 24 hours after positive routine sample is not used fornotification that the routine sample is temnhycluain nte otn

~Maxmumpostive an eah ofthee cecksample must be analyzed for compliance
141.13 Adti tn onlaitnatit levels samples is negative; and (Wi) the original purposes. This Provision may be used

for urbdit. -positive routine sample is reported and only once during two consecutive
Thec maximum contaminant levels fot recorded by the supplier pursuant to co lineprds

turbidity are applicable to both commnu- I 141.31(s) and I 141.33(a). The supplier comianThre oeroreprtossnmr
nilty oeater systems and non-community slhall report to the State its compliance (f tha e one mple pentless hn 20ore
Water systems using surface water with thoodtosseifenntiisae examined phe monsthan or tan
sources in whole or In Part. The maxi-wihtecniinspcfeinhs pesaexmndprmoh;r
mumn contaminant levels for turbidity paragraph Aid a summary of the 011i) three or more portions in more
in drinking water, measured at a repre- corrective action taken to resolve the than live percent of the samples when
bentative entry pointisi to the distribu. Prior positive simple result. If a positive 20 or more samples are examined per
tion systtem. are: routine sample is not used for the mnonth.

(a) one turbidity unit (TUI, as de- monthly calculation. another routine (21 When the fermenttion tube

ISec. 141.14(b)(21
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ENVIONMENAL MMOTCTION Z21 Cromium. P361-11748. aheflfa. wildaf. -lsft b orellue.
any 2L. Copper. P961-11747L. beaches. esthatics. sa '.we~ge which mm"

(Ff Cra21des loa1-17483dyetwate. ieeggonwtr
21L V PM-12"3 M a the concentration and dis lot

Water Ouuilty CrIteria O0luonti 25. Dlckloroberilefles. P981-117309. bilgcl hscl nddeaclPoess
Aailblt v. D0ichloroathyIlns. P981-11752L. and (C) on the effects of poutants on

OUNCY. Environmnental Protection aL L4.dchlorophenil. PB81-11733. bWological comumunity, diversity. prciductivlnr.
Agency.9. D15.horopropanes/propenss. P381- ad stability. Including Infortatin onthe

£cY30 Notice of Water Quielty Criteria 127M4. factors affectng rates of eutrephication ad
j Doumens. 3. 2A4ditmthylphenol. P361-11I755. rates of organic and inorganic sedlusentation
43L. Dlnitrotoluena. P81-127386L for var)ig type of receiving Waters.

auMAr. EPA aftnounces the 3L. Dijihenrlhydraulne. P3118-1217M1 EPA is today announcing the
availability and provides summaries of :L Endosulfan. P1-227r.4. availability of criteria documents for 64P water quality criteria documents for ft 34L Endrin. P361-217512 of the 63 pollutants designated as toxic
toxic pollutants or pollutant categories 3L. Ethylbazene. PB61-227390 under section 307(a)(1) of thes Act. The
These criteria are published pursuant to 3L Fhluoranthene. P361-11760L -document on TCDD (Dioxin) will be

V section xg4aXiL) of the Clean Water Act V. Maloetheu,. P361-117616 published within the next month after
* VAILAUTY OP oOCUuauMM a Halomethanes. P381-11784. review of recent studies. Criteria for the

Summaries of both aquatic-based and a9 Heptachlor. P361-117632 section 307(a)(2) toxic pollutants being
* health-based criteria from the 40. HexchlorobutadlienePMe1- pblished today will replace the criteria
* documents are published below. Copies 117640 for those same pollutants found In the

of the complete documents for 41. Hexachlorocyclohexane. P381- EPA publica tion. Quality Criteria for
Individual pollutants may be obtained 11I7657. Water. (the "Red Book." Criteria for all

* from the tfttional Technical Information 42. Hexachlorocyclopentadiene. P381- other Pollutants and water constituents
Sevie Nm 3283 por Royal Roiad. 11765 found In the *Red Book- remain valid.

Spigfed VA=261 (703-48-465). A 43. Isophoroine. P981-117673. The criteria published today have been
lst fteNI ulcto re 44. Load. P381-117661. derived using revised methodologies for
numbers for all e4 criteria documents Is 43. Merdtiry. P3181-117699. dtriigpluatcnetai
published below. These documents afe 4&. Naphthalene. P361-117707. that will. when not exceeded.
also available for public, inspection and 47. Nickel. P1381-12771J. reasonably protect human health and
copying during normal business hours 4L Nltrobanzene. P38-117723. aquatic life. Draft criteria documents
at Public Inormation Reference Unit. 49. Nltrophenols. P381-117749. were made available for public
U.S. Environmental Protection Agency. 50. Nitroisamines. PM8-117756. comment (44 FR 126. March m8.I97m
Room 2404 (rear), 401 M St. SA.. 51L Pentachlorophanol. P361L-117764. 44 FR 43860 July 25. 197. 44 FR 56o=5
Washington. D.C. zo40 As provided in 52. Phenol PB81-117772 October 1. 197n). These final criteria
40 CFR Part 2. a reasonable fee may be 5L. Phthatata estes PBsI-117780. have been derived after consideration of
charged for copying services. Copies of 54. Polychlorinated biphertyls (PCBs). all comments received.
these documents are also available for PB$2-117796. These criteria documents are also
review in the EPA Regional Office . Polynuclear aromatic Issued in satisfaction of the Settlement

libraieshydrocarbons. P31...117105 Agreement in Naturl Resources
________________ 5S& Selenium. PB81-17M4. Defense Council. ef al v. Train 8 LC.
-Ff e 5.Sler 31-182 21M0(1978). modified. E2RMC. 1833
eiow. li quests sent to that office will 58L Tetrachlorciethylene. PB127 (D.D.C. 1979). Pursuant to paragraph 11

be forwarded to INTIS or returned to the SO. Thallium. PB81-11784L. of that agreement. EPA is required to
sender. 60. Toluene. P381-117855. -..publish criteria documents for the 65

1. Aenahthee. 361-1729. 6. Txaphne.P36111763.pollutants which Congress. in the 19=
2. Acroslten P 81-17259- 62 Trlhooethylens. an amendments to the Act. designated as
& 3 Acrylonitrlle. P381-117238L 63 Vinyl chloride. P38-11766. toxic under section 307(a)(2). These

* .4lrnDadi.P -V .5 ic 5111W documents contain recommended
LAlni rn. P61-1173. 64R ZU~n. PP36. -1897. "AC maximum permissible pollutant

& S Arsnion. PSI-173gO u~E NPPAtCNAT. concentrations consistent with the
6. Asenc. 36111727.Dr. Frank Costomski. Criteria and protection of aquatic organisms. hunan

7. Asbestos. P381.417335. Standards Division (WVH-585). United hel.ansoeecaiolacvte.
S. Benzene. PBSI-117" 93.SttsEvrnetlPoeto elhansoeecainlatvte.

* 9. Benxiiie. PB81-117343. Itog paragraph 211 .mposes certain
10. Be IIum P981-117350. W E..ain on the Agency, it does not :
.. = uuzIum. PB,1-,1736. at additional authority.
ii. Carbon Tetrachloride. P381- SUM ITN WO"11 noe Development of Water Quality

11737L Background Criteria
1& Chlordane. P361-117364.
11. Chlorinated benzenes. PBI Pursuant to section 304(a)(1) of the Section 304(a)(1) criteria contain two

11739L. Clean Water Act. 33 U.S.C. 1314(aJ(1). essential types of information: (1)
1IL Chlorinated othanes. PB81-117400. EPA Is required to periodically review discussions of available scientific data
16. Chloroialkyl ethers. P3181-117418 and publish criteria for water quality on the effects of pollutants on public
17. Chlorinated naphthalene. P881.- accurately reflecting the latest scientific health and welfare, aquatic life and

117428. knowledge: recreation. and (2) quantitative
11. Chlorinated phenols. P1381-117434. (Al on the kind and extent of a11 concentrations or qualitative

* 19. Chlorofcrm. P881-117442. identifiable eifects on health and welfare assessments of the pollutants in wate~r
20. 2.chiorophenol. PB81-117459. including, but not linuted to. plankton, fish, which will generally ensure water
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qualyftdequt@,lo support a specified some pollutants. bioconcentraion under section 303. or toxic pollutamt
watermse:L'nder section 304(a)(l). these properties are used to formulate criteria effluent standards under sectica 7.
criteria are based solely on data and protective of aquatic life uses. For States are encouraged to begin to
scientific judgments on the relationship almost all of the pollutants. modify or. If necessary, develop rew
between po'lutant concentrations and . bioconcentretion properties are used to proams necessary to support the
environmental and human health assess the relative extent of human implementation of regulatory contuols
effects. Criteria values do not reflect exposure to the pollutant either directly for toxic pollutants. As appropiate.
considerations of ecanomic or throug ingestion of water or indirectly States may Incorporate criteria for toxic
technological feasibfiity. through consumption of aquatic pollutants, based on this guidance. into

SPublication of water quality criteria of organisms. Human health criteria for their water quality standards.
this type has been an ongoing process rarcinogeus are presented as . Section 304(a)(1) criteria have been
which EPA. and its predecessor Agency. Incremental riska to man associated most closely associated with the
the Federal-Water Pollution Control with specific concentrations of the development of State water quality

Admiistration. have been engaged in pollutant in ambient water. The standards and the "Red Book" values
since 1968. At that time the first Federai Guidelines used to derive criteria have. in the past. been the basis for
compilaiUon of water quality criteria. the protective of aquatic life and human EPA's assessments of the adequacy of
so-called "Green Book" (ivaler" Qua';zy health are fully described in appendices State requirements. However. EPA is
Criteria). was published. As now. these B Ad C. respectively, of this Notice. now completing a major review of its
c.teria contained both narrative The Agency believes that these water quality standards policies and

discussions of the environmental effects Guidelines provide crieria which more regulations. After consideration of
of pollutants on a range of possible uses accurately reflect the effects of these comments received on an Advance
and concentrations of pollutants pollutants on human health and on Notice of Proposed Rulemaking (43 FR
neessarylo support these uses. Since aquatic organisms and their uses. They 29586 July 10. 1978) and the draft
that time. water quality criteria have are based on a more rational and criteria documents, the A~ency intends
been revised ani expanded with consistent approach for using scientific to propose, by the end of this year. apublication of the "Blue Book" ( 'ater data. These Guidelines were developed revised water quality standards
Quali y CitreHa 19,2) in 1973 and the by EPA scientists in consultation with regulation which will clarify the
'Red Book" (Quality Criteria for Water) scientists from outside the Agency and Agency's position on a number of
in 176. they have been subjected to intensive significant standards issues.

public comment. With the publication of these criteria.
subei tant ch ges io Neither the Guidelines nor the criteria however. it is appropriate to discussthere have been substantial changes in

tEre' h a be aare considered inflexible doctrine. Even EPA's current thinking on standards
EPA's approach to assessing scientific at this time. EPA is taking action to issues relating to their use. This
data and deriving section 304(a)(1) employ the resources of peer review discussion does not establish new
criteria. Previous criteria were derived groups, including the Science Advisory . regulatory requirements and is intended
from a limited data base. For many Board. to evaluate recently published as guidance on the possible uses of
pollutants. an aquatic life'criterion was data. and EPA is conducting its own these criteria and an indication of future
derived by multiplying the lowest evaluation of new data to determine rulemaking the Agency may undertake.
concentration known to have acute whether revisions to the criteria No substantive requirements will be
lethal effect on half of a test group of an documents would be warranted. established without further opportunity .'
aquatic species (the LC50 value) by an The criteria published today are for public comment.
application factor in order to protect based solely on the effect of a single
against chronic effects. If data showed a pollutant. However, pollutants in Water Quality Standards
substance to be bicaccumulative at to combination may have different effects . Section 303 of the Clean Water Act
have other significant long-term effects, because of synergistic, additive, or provides that water quality standards be
a factor was used to reduce the antagonistic properties. It Is impossible developed for all surface waters. A
indicated concentrations to a level in these documents to quantify the water quality standard consists
presumed to be protective. Criteria for combined effects of these pollutants, basically of two parts: (1) A "designated
the protection of human health were and persons using criteria should be use" for which the water body is to be
similarly derived by considering the aware that site-specific analysis of protected (such as "agricultural."
pollutants' acute. chronic and actual combinations of pollutants may "recreation" or "fish and wildlife"). and
bioaccunulative effects on non-human be necessary to give more precise (2) "criteria" which are numerical
=ammals and humans. indications of the actual environmental pollutant concentration limits or

Although a continuation of the impacts of a discharge. narrative statements necessary to
process of criteria development. the Relationship of the Section p(a)(1) preserve or achieve the designated use.
criteria published today were derived CrA water quality standard is developed
using revised methodologies to RelutOry ro'mfs through State or Federal rulemaking
(Guidelines) for calculating the impact Section 304(a)(1) criteria are not rules proceedings and must be translated into
of pollutants on human health and and they have no regulatory inpact. enforceable effluent limitations in a
aquatic organisms. These Guidelines Rather. these criteria present scientific point source (NPDES) permit or may
consist of systematic methods for data and guidance on the enviromental form the basis of best management
assessing valid and appropriate data effect of pollutants which can be useful practices applicable to nonpoint sources
concerning acute and chronic adverse to derive regrlatory requirements based under section 208 of the Act.
effects of pollutants on aquatic on considerations cf water quality
organisms. non-human mammals. and impacts. Under the Clean Water Act. e!otionship of Section 304(o/(
humar.s. y use of these data in these regulatory requirements may Criterio to the Criteria Co=r-xonent of
prescribed ways. criteria are formulated include the promulgation of water State Water Quciity Stnnaors:
to protect aquatic sife and human health quality-based effluent limitations under In the A ,%PRM. EPA announced a . -

from exposure to the pollutants. Fcr section 302. water quaiity standards policy of -presumptive aplcability" for
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section WO4(aXt) criteria codified In the 2. gricdbun and lidu'trial Use the SDWA. Drinking water standards
-led Book." Presumptive applicability The section 304(a)(1) criteria were not are established based on considerations.
meant that a State had to adopt a specifically developed to reflect the Including technological and economic
criterion for a particular water quality Impact of pollutants on agricultural and feasibility. not relevant to section
parameter at least as stringent as the tndustrial uses. However. the criteria 304(a)(2) criteria. Section 304faXI)
recommendation in the Red Book unless developed for human health and aquatic criteria may be analogous to the
the State was able to justify a less life are sufficiently stringent to protect recommended maximum contaminant
stringent criterion based on: natural - these other uses. States may establish levels (RMCLs) under section
background conditions, more recent criteria specifically designed to protect 1412(b)(1)(B) of the SDWA In which.
scientific evidence. or local site-specific these uses. based upon a report from the National
information. EPA is rescinding the 4. Public Water Supply: The drinking Academy of Sciences. the Administrator
polcy of presumptive appiictl tY water exposure component of the should set taret levels for contaminants
because it has proven to be too human health effects citera can apply In drinking water at which "no known or
inflexible in actual practice. directly to this use classification or may anticipated adverse effects occur and

Although the section 3o4(1X1) criteria be appropriately modified depending . which allows an adiquate margin of
represent a reasonable estimate of upon whether the specific water supply safety". RMCLs do not take treatment.
pollutant concentrations consistent with system falls within the auspices of the cost. and other feasibility factors Into

* the maintenance of designated water Safe Drinking Water Acts (SDWA) consideration. Section 304(a)(1) criteria
uses. States may apprpriately modify regulatory controL and the type and are. in concept. related to the health-
these values to reflect local conditions, level of treatment imposed upon the based goals specified in the RMCLs.
in certain circumstances, the criteria supply before delivery to the consumer. Specific mandates of the SDWA such as
may not accurately reflect the toxicity of The SDWA controls the presence of the consideration of multi-media
a pollutant because of the effect of local toxic pollutants in finished ("end-of- exposure. as well as different methods
water quality characteristics or varying tap") drinking water. A brief description for setting maximum contaminant levels
sensitivities of local populations. For, of relevant sections of this Act is under the two Acts. may result in
example. in some cases, ecosystem necessary to explain how the SDWA differencs between the two numbers.
adaptation may enable a viable. will work in conjunction with section MCLs of the SOWA. where they exist.
balanced aquatic population to exist in 304(a)(1) criteria in protecting human control toxic chemicals in finished
waters with high natural background health from the effects of toxica due to drinking ;,ater. However. because of
levels of certain pollutants. Similarly. consumption of water. variations in treatment and the fact that
certain compounds may be more or less Pursuant to section 1412 of the SDWA. only a relatively small number of MCLs
toxic in some waters because of EPA has promulgted "National Interim have been developed, ambient water

crieri may bemugae usedona bynhettaesismdifferences in alkalinity. temperature. Primary Drinking Water Standards" for criteria may be used by the States as a
hardness. and other factors. certain organic and inorganic supplement to SDWA regulations. States

Methods for adjusting the section sbetances. These standardsai will have the option of applying MCLs.

304(afli) criteria to reflect these local substanc stanard ealsh section 304(a)(1) human health effectsdifferences are discussed below, "maxim ,,-- contaminant levels" ciei ,m dfe eto 0()
diffrenes m dscusedbelw. "MCLC) which specify the maximum criteria, modified section 304(a)(1)

criteria or controls more stringent than
Relationship of Section 304(o(1 permissible level of a contaminant in these three to protect against the effects
Crt rio to Designated Water Uses: water which may be delivered to a user of toxic pollutants by ingestion from

The criteria published today can be of a public water system now defined as drinking water.
used to support the designated uses serving a minimum of 25 people. MCLs For untreated drinking water supplies.
which are generally found in State are established based on consideration States may control toxics in the ambient
standards. The following section of a range of factors including not only water through either use of MCL [ if
discusses the relationship between the the health effects of the contaminants they exist for the pollutants of concern).
criteria and individual use but also technological and economic section 304(a)(1l human health effects
classifications. Whem a water body is feasibility of the contaminants' removal criteria, or a more strigent contaminant
designated for more than one use. from the supply. EPA is required to level than the former two options.
criteria necessary to protect the most establish revised prnary drinking water For treated drinking water supplies
sensitive use should be applied. regulations based on the effects of a serving less than 25 people. States nay

1. Recreation: Recreational uses of contaminant on human health. and choose toxics control through
" water include such activities as include treatment capability, monitoring application of MCLs (if they s.Xs: !or :he

swimm'aing. wading. boating and fishing. availability, and costs. Under Section pollutants of concern and are attainable
Although insufficient data exist on the 140111)(D)(i) of the SDWA. EPA is also by the type of treatment) in the finished
effects of toxic pollutants resulting frcm allowed to establish the minimum drinking water. States also have the "
exposure through such primary contact quality criteria for water which may be options to control toxics in the ambient
as swiutmf section 304[a)f1) criteria taken into a public water supply system. water by choosing section 304(a)(t.)
based on human health effects may be Section 304(a)(1) criteria provide criteria, adjusted section 304(a)(2)
used to support this designated use estimates of pollutant concentrations criteria resulting from the reduction of
where fishing Is included in the State protective of human health, but do not the direct drinking water exposure
definition of "recreation." In this consider treatment technology, costs component in the criteria calc"ilation to
situation only the portion of the criterion and other feasibility factors. The section the extent that the treatment procedure
based on fish consumption should be 304(a)(1) criteria also include fish reduces the level of pollutants. or a more
used. bioaccumulation and consumption stringent contaminant level than ,Se

2. Plotection and Popagcrion o! ,sactors in addition to direct human former three options.
c€.d Other Aquatic Life: The sect:on drinking water intake. These numbers For treated drinking water su;phes
304(a ill) criteria based on toxicity to were not developed to serve as "'end of serving 25 people or greater. States must
aa'jatic I;fe may be used d~recy,' to tap" drinking water standards, and they control tox.cs down to levels at least as
s.JFpor: this des:gnated use. have no regulatory significance 'under strengent as MCLs (where they exist for
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tanta of concern) In the finished scientific assessment of Its aquatic life criteria may be specifically tailored to a
drin=in water. However. States also and human health effects. and the local water body by use of data from
have the options to control taxic: in the technological and economic capacity to toxicity tests performed with that
ambient water by choosing section control he discharge of the pollutant. ambient water. A procedure such as this
304(a)l) criteria, adjusted section For some of the pollutants. an States would account for local environmental
30()() criteria resulting from the may be required to assess them for conditions in formulating a crterion
rduction of the direct drinking water possible inclusion in their standards. For relevant to the local water body. Third.
exposure component in the criteria others, assessment would be restricted slte4peciflc water quality
calculation to the extent that the to States or limited to specific water characteristics resultira in either
treatment process reduces the level of bodies where the pollutants pose a enhancement or mitigation of aquatic
pollutants. or a more stringent particular site-specific problem. life toxicity for the pollutant coild be
contaminant level tban the former three Criteria Modllcation Prcess factored into final formulation of the
options. criterion. Finaly. the crtena may be
bo ion SFlexibility is available in the made more stringent to ensure
L"Clutioo 05"SPecflc p o 11"f an ts in S t ot e  "application of these and any other valid protection of an individual species Dot
Standards: water quality criteria to regulatory otherwis adeouately protected by aoy

To data. EPA has not required that a programs. Although !a sme cases they of the three modification procedures
State address any specific pollutant in may be used by the States as developed. previously mentioned.
its standards. Although all States have the criteria may be modified to refect EPA does not intend to have States
established standards for most local env.ronmental conditions and assess every local stream segne,-t and .-
conventional pollutants, the treatment of human exposure patterns before lake in the country on an individual
toxic pollutants has been much less incorporation into programs such as basis before determining if an
extensive. In the ANPRM. EPA Water quality standards. 11 significant adjustment is necessary. Rather. it is
suggested a policy under which States Impacts of site-specific water quali.y envisioned that water bodies having
would be required to address a set of conditions in the toxicities of pollutants similar hydrological, chemical. physical.
pollutants and incorporate specific toxic can be demonstrated or significantly and biological properties wil be
pollutant criteria into water quality different exposure patterns of these grouped for the purpose of criteria
standards. If the State failed to pollutants to humans can be shown. adjustment. The purpose of th.s elfort is
incorporate these criteria. EPA would section 304(a)(1) criteria may be to assist States in adapting t&e section
promuigate the standards based upon modixed to reflect these local 304(a) criteria to local c-nditions were
these criteria pursuant to section conditions. The term "local" may refer needed, thereby precluding the settcp of
303(c4)(). to any appropriate geographic area arbitrary and perhaps unnecesseriy

In the iorthcoming proposed revision where common aquatic environmental stringent or underprotective criteria in a
to the water quality standard conditions or exposure patterns exist water body. In all cases. EPA will stil
regulations, a significant change in Thus, -local" may signify a Statewide. be required, pursuant to section 303).

policy will be proposed relating to the regronaL river reach. or entire river to determine whether the State were

incorporation of certain pollutants in basin area. On the other hand. e quality standards re consistent wit.
State water quality standards. This criteria of some pollutants might be the goals of the Act incoudn a .-
proposal will differ from &.e proposal applicable nationwide without the need determination of wte.her State-

ade in the A.PIL The A.NPR.% for adaptation to reflect lol estab.ished criteria are adequate to
proposed en EPA-published list'of conditions. The degree of toxics a dy
po!;ut nts for which States would have tcward aquatic orgarisms and humans
had to develop water quality standards. characteristic of these po~lutants would Criteria for the Prtection ef Aquatic
This list might have contained some (or not change significantly due to local Life
a&W of the 65 toxic pollutants. However. water quality condition.
the revised water quality standards EPA is examining a series of Interpretadon of te Criteria

regulation will propose a process by environmental factors or water quality The aquatic life criteria issued today
which EPA will assist States in parameters which might realistically be are summarized in Appendix A of this
identifying specific toxic pollutants expected to affect the laboratory- Federal Register notice. Criteria have
required for assessment for possible derived water quality criterion been formulated by appi:.'g a set c
inclusion in State water quality recommendation for a specific pollutant. Guidel!nes to a data base for each
standards. For these pollutants, S'ates Factors such as hardness. pH. pollutant. The crite"ia for the protec:ion
will have the option of adopting the suspended solids, types of aquatic of aquatic !ife specify pollutant
published criteria or of adjusting those organisms present. etc. could impact on concentrations which, if not excee.Zed.
cr.teriS based on site-specif ic analysis, the chemical's effect in the aquatic should protect most. but not necessaniy

These pollutants would generally environment. Therefore, local all aquatic life and its uses. The
represent the greatest threat to information can be assembled and Guidelines specify that criteria sho",d
sustaining a healthy, balanced analyzed to adjust the criterion be based on an army of data from
ecosystem in water bodies or to human recommendation if necessary. organisms. both plant and anzmai.
health due to exposure directly or The Guidelines for deriving criteria for occupying various trophic levels. Based

'Indirectly from water. EPA is currently the protection of aquatic life suggest on these data, criteria can be derived
developing a process to deteriine leveral approaches for modifying the which should be adequate to protect the
which pollutants a State must assess for. critera. First. toxicity data. both acute types of organisms necessary to support
possible inclusion in its water quality and chronic, for local species could be an aquatic cornununitv.
standards. Relevant factors uight substituted for some or all of the species The Guidelines are not design. t-
include the toxicity of the polutant. the used in deriving criteria for the water derive criteria which will -ro'ect a;I ,:fe
frequency and concentration of its quality standard. The minimum data stages of all spec:es under all
discherve. its geographical &-stributiur,. reouircments should still be fulfilled in conditions. Generally some life state of
the breadth of data underl)ing the calculating a revised criterion. Second, one or more tested species. and
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probably eome untested $pecies will way to assure the same degree of chronic value can be calculated directly.
have sensitivities below the maximum protection with a one-number criterion If not. an acute-chronic ratio is derived
value or the 24-hour average under same would be to use the 24-hour average as a and then used with the Final Acute
conditions and would be adversely conentration that is not to be exceeded Value to obtain the Final Chronic Value.
affected if the highest allowable at any time in any place. The Final Plant Value Is obtained by
pollutant concentrations and the worst Since some substances may be more selecting the lowest plant toxicity value
conditions existed for a long tims. In toxic In freshwater than In saltwater. or based on measured concentrations.
actual practice. such a situation Is not vice versa, provision Is made for The Final Residue Value Is Intended

likely to occur and thus the aquatic deriving separate water quality criteria to protect wildlife which consume
community as a whole will normally be for freshwater and for saltwater for each aquatic organisms and the marketability
protected if the criteria are not substance. However. for some of aquatic organisms. Protection of the

exceeded. In any aquatic community substances sufficient data may not be nuarketabillty of aquatic organisms is. in

ihere is a wide tange of Individual available to derive one or both of these actuality. protection of a use of that

species sensitivities to the effects of criteria using the Guidelines. water body ("commercial fishery. Two
toxic pollutants. A criterion adequate to Specific aquatic life criteria have not kinds of data are necessary to calculate

protect the most susceptible life stage of been developed for all of the 65 toxic the Fina Residue Value: a

the most sensitive spcies would in pollutants. In those cases where there bioconcentration factor (BCF) and a

many cases be more stringent than were insufficient data to allow the maximum permissible tissue

necessary to protect the overall aquatic derivation of a criterion. narrative concentretion. which can be an FDA

community. descriptions of apparent threshold levels action level or can be the result of a
heautic, lfor acute and/or chronic effects based chronic wildlife feeding study. For lipidlie aquatic Uifa criteria specify both

on the available data are presented. soluble pollutants, the BCF ismaximum and Z4-hor averae values.
The combination of the two values Is These descriptions are intended to normalized for percent lipids and then
designed io provide adequate protection convey a sense of the deg"ee of toxicity the Final Residue Value is calculated by
of aquatic life and is uses from acute of the pollutant in the absence of a -dividing the maximum permissible
and chronic toxicity and criterion recommendation, tissue concentration by the normalized
bioconcentration without being as Summary of the Aquatic Life Guidelines BCF and by an appropriate percent lipid
bior e ntric ti aone r cttee Guidelines for Deriving Water value. BCFs are normalized for percent
restrictive as one-number r n The Glipids since the BCF measured for any %
would have to be to provide the sme Quality Citeria for the Protection of Individual aquatic species is generally
amount df protection. A time period of Aquatic Life and its Uses were proportional to the percent lipids in that .%
24 hours was chosen in order to ensure developed to describe an objective, species.
that concentrations not reach harmful internally consistent, and appropriate If sufficient data are available to
levels for unacceptably long periods. way of ensuring that water quality demonstrate that one or more of the
Averaging for longer periods. such as criteria for aquatic life would provide. final values should be related to a water
week or a month for example, could on the average, a reasonable amount of quality characteristic, such as saliritv.
permit high concentrations to persist protection without an unreasonable hardness, or suspended solids, the final
long enough to produce significant amount of overprotection or value(s) are expressed as a function of
adverse effects. A 24-hour period was underprotection. The resulting criteria that characteristic.
chosen instead of a slightly longer or are not intended to provide 100 percent After the four final values (Final
shorter period in recognition of daily protection of all species and all uses of Acute Value. Final Chronic Value. Final
fluctuations in waste discharges and of aquatic life all of the time. but they are Plant Value. and Final Residue Valuel
the influence of daily cycles of sunlight intended to protect most species in a have been obtained, the criterion is
and darkness and temperature on both balanced. healthy aquatic community. established with the Final Acute Value
pollutants and aquatic organisms. The Guidelines are published as becoming the maximum value and the

The maximum value, which is derived' Appendix B of this Notice. Responses to lowest of the other three values
from acute toxicity data. prevents public comments on these Guidelines becoming the 24-hour average value. All .
significant risk of adverse impact to are attached as Appendix D. of the data used to calculate the four
organisms exposed to concentrations Minimum data requirements are final values and any additional pertinent
above the 24-hour average. Merely identified in four areas: acute toxicity to information aie then reviewed to
specifying the average value over a animals (eight data points), chronic determine if the criterion is reasonable.
specified time period is insufficment toxicity to animals (three data points). If sound sciertific evidence indicates
because concentrations of chemicals toxicity to plants. and residues. that Ohe criterion should be raised or
higher than the average value can kill or Guidance is also given for discarding lowered, appropriate changes are made
cause irreparable damage in short poor quality data. as necessary.
periods. Furthermore. for some Data on acute toxicity are needed for The present Guidelines have been
chemicals the effect of Intermittent high a variety of fish and invertebrate revised from the earlier published
exposuies is cumulative. It is therefore species and are used to derive a Final versions (43 FR 21506. May 18. 1978: 43

, necessary to place an upper limit on Acute Value. By taking into account the FR 2908. July 5. 197& 44 FR 15926.
pollutant concentrations to which number and relative sensitivities of the March 125. 1979). Details have been
aquatic organisms might be exposed. tested species, the Final Acute Value is added in many places and the concept
The two-number criterion is intended to designed to protect most. but not of a minimum data base has been
describe the highest average ambient necessarily all. of the tested and incorporated. In addition, three
water concentration which will produce untested species. adjustment factors and the species
a water quality generally suited to the Data on chrcric toxicity to animals sensitivity factor have been deleted.
maintenance of aquatic life while can be used to derive a Final Chroruc' These modifications were the result of

s -est:cting the extent and duration of the Vaue by two different means. If chronic the Agency's analysis of public
excursions over that aie. ge to leve!s values are available for a specired con'ments and comments received from
w.cn w.l' not cause harm. The o."% number and array of spec:es. a fina! :e Sc:ence Ad' isor. Board or. ealie-
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versions of the Guidelines. These aquatic exposure routes. adjustments in organisms found in -bie.t waters. A
comments and the Resultant water concentration values may be criterion developed in tl !s mart.-er is
modifications are addressed fully in made. The Agency intends to publish judged to be as useful as c&.er t. of
Appendix D to this notice. guidance which will permit the States to criteria In protecting desipnated ws:er

identify significantly different exposure uses. In addition. where data are
Criteria for the Protection of Human paftttrsor populations. IU available. toxicity-based criteria are
Health warranted by the demonstration of also presented for pollutants with
Intepretation of the Huan Health significantly diffeent exposure patterns, derived organoleptic cr.teria. The choice
*Cie'ia this will become an element of a process of criteria used In water quality

The human health criteria issued to adapt/modify human health-based standards for these pollutants will

today are summarized In Appendix A of criteria to local conditions. somewhat depend upon the designated use to be
this Federal Register notice. Criteria for analogous to the aquatic life criteria protected. In the case of a multiple use
the protection of human health are modification process discussed water body, the criterion protecting the
presented for 62 hT the- lt poaUutrne previously.-It is anticipated that States most sensitive use wiU be applied.

at their discretion will be able to set Finally. for several pllumats no criteriabased on their carcinogenic toxic. or
taste and odor) pr , appropriate human health criteria based are recommended due to a lack of

organoleptic(tase and r u eothes. on this process. information sufficient for quantitative
The meaning and practical uses of the The pharmacoidnetics section reviews criterion formulation.
criteria values are distinctly different data on absorption. distribution.
depnding an the properties on which metabolism, and excretion to assess the Risk Extrapolation
they ao bahed. biochemical fate of the compounds in Because methods do not now exit to

The objective of the health the human and animal system. The toxic establish the presence of a threshold for
assessment portions of the criteria effects section reviews data on acute. carcinogenic effects. EPA's policy is that
documents is to estimate ambient water suba,;ute. and chronic toxicity, there is no scientific basis for estiscating
concentraions which in the case of synergisaia.and antagonistic effects, and "safe- levels for carcir.ogens. The
effectsInhumns, apdeventh advse ofalh specific information on mutagenicity. criteria for carcinogens. therefore, state
effects in humans. and in the case of teratogenicity. and ca.cinogenicity. that the recommended concer.traLon for
suspect or proven carcinogens, represent From this review, the toxic effect to be maximum protection of human heaith is
various levels of incremental cancer protected against is identified taking zero. In addition, the Agency has

" risk. into account the quality. quantity, and presented a range of concentratiors
" Health asses-sments typically ontain weight of evidence characteristic of the corresponding to incremen . caner

- discussions of four elemcnts: Exposure. data. The criterion ferzrulation section risks of 20" to 10" (one adftiorai case
pharmacokinetics. toxic effects. and reviews the highlights of the text and of cancer in po;ulatiow ranging Zrom
criterion formulation, specifies a rationale for criterion ten million to X =0O. respectijv'ly).

The exposure section suma'iZes development and the mathematical Other concentrations represtticg
information on exposure routes: derivation of the criterion number. different risk levels may be caicuie d
inges:Ion direcily from water, indirectly Within the limitations of tine and by use of the Guidelines. The rsk
from consumption of aquatic organisms resources. currer.t published informaticn estimate range is presented [cr
found in ambien: water. other dietary of significance was incorporated into the information purposes and does ic:
sources, inhalation, and dermal. contact. human health assessments. Review represent an Agency judgmene.t cn .n
Exposure ass.mptions are used to articles and reports were used for data "acceptable" risk level.
derive human health criteria. Most evaluation and synthesis. Scientific Summary of te l-lumcn lth
criteria are based solely on exposure judgment was exercised in reviewing Sumdehner
from consumption of water containing a and evaluating the data in each criteria
specified concentration of a tai document and in identifying the adverse The health assessments a=d
pollutant and through cc.nsumption of effects for which protective criteria were corresponding crlteria published trday
aquatic organisms which are assumed to published were derived based on Gidedines-and
have bioconcentrated pollutants from Specific health-based crite.as are Met.odology Used in the P: a.-oto n of
the water in which they live. Other developed only if a weight of ev-dence Health Effect Assessment CPcpz-. .f
multimedia routes of exposure such as supports the occurrence of the toxic the Cou ent Decree "Vcter C:.-u'.
air. non-aquatic diet. or dermal are not effect and if dose/response data exist Documents (the Cudelines, devs!o;:d
factored into the criterion formulation from which criteria can be estima'ed. by EPA's Office of Reserch sun
for the vast majority of pollutants due to Criteria for suspect or proven Development. T7he estirnation of heitl
lack of data. The criteria are calculated carcinogens are presented as risks associated with hurian exposure to

* using the combined aquatic exposure concentrations in water associated with environmental pollutants requL-es
pathway and also using the aquatic a range of incremental cancer risks to predicting the effect of low dcse, for up
organism ingestion exposure route man. Criteria for non-carcinogens to a lifetime in duration. A comhi.aion
alone. In criteria reflecting both the represent levels at which exposure to a of epidemiological and anim& d:*.e/
water consumption and aquatic single chemical is not anticipated to response data is considered the
organism ingestion routes of exposure. produce adverse effects in man. In a few preferred basis for quantitative criterion
the relative exposure contribution varies cases. organoleptic (taste and odor) data derivation. The complete Cwdelines em
with the propensity of a pollutant to form the basis for the criterion. While presented as Appendix C. Major issues
biococcentrate. with the consumption of this type of criterion does not represent associated with these Guidelines and
aquatic organisms becoming more a value which directly affects human responses to public comments are
important as the bioconcentration factor health. It is presented as an estimate of presented as Appendix E.

* (BCI) increases. As additional the level of a pollutant that will not No-iffect (non-carcnocgen) or
information on total exposure is produce unpleasant taste.or odor ether specified risk (carcinoen)
assembled for pollutants for which directly from water consumption v, concentrations were estimated b!'
criteria rcflect only the two specified indirectly by consumption of aquatic extrapclation from anim.,l toxicat or
: 4- 18
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human epldemlotog. studies using the way to demonstrate the scientific toxicity to freshwater algae occur at
tolwgbasic exposure asip"in a validity of any model the us of risk camtraios als low as 52 pg/l.

7okiogammale person (Report of the extrapolation models is a subject of SataerAud Life
rs mpon Referance, Ma#L debate in the scientific community.

International Commission for Radiation However, risk extrapolation is generally The available data for scenaphithene
Protection. November 232M "S)a the recognized as the only tool available at indicate that acute and chronic toxicity
exposed individual the average daily this time for iedsimting the magnitude of to saltwater aquatic Uifa occur at

cosumption of flreshiwater and health hazards associated with non- concentrations as low as $70 and 7n0
estuarine fish and shellfish products threshold toicants and has been Pg/L. respectively, and would occur at
equal to &5 Penis/day and the average endorsed by numerous Federal agenc~es lower concentretionis among species

igsinof two liters/day of water ad scientific organizations. nluig that ame more sensitive than those
(OikqWager and HeahA National EPA's Carcinogen Assessment Group. tested. Toxicity to algae occurs at

Academy of Sciences. National the National Academy of Sciences. and concentrations as low as 300 gsg/L
Research Council, isM~ Criteria based the Interagency Regulatory Liaison HmnHat
no these assumptions am estimated to roroup as a useful means of assessing Humnt deat sntaaialo
be protective of an adutml the risks of exposure to various aeahhn odrv ee hc
experiences average exposureW carcinogenic-pollutants. woualditecto agaista thel enic
conditions. method wereec usedns toe potentialg

Two basic mehd eeue o NoCrioestxct of this compound. Using
formulate health aiteriL depending on Health criteria based on toxic effects available organoleptic data. for
whether the prominent adverse effect of pollutants other then carcinogenicity controlling undesirable taste and odor
was cancer or other toxic are estimates of concentrations which quality of ambient water, the estimated
manifestations. The following sections ae not expected to produce adverse level is 20 Ilg/L It should be recognized
detail these methods. effects in humans. Thery aebased upon that organoleptic data as a basis for

Acceptable Daily Intake, AD[) levels establishing a water quality criteria
Carinoensand are genorally'derived using no- have limitations and have no

Extrapolation of cancer responses observed-adverse-effect-Level (NOAEL). demonstrated relationship to potential
from high to low doses and subsequent datafrom animal studies although adverse human health effects.
risk estimation from animal data is human data are used wherever
performed using a linearized multi-stage available. The ADI is calculated using Arli

* modal This procedure Is flexible enough safety factors to accunt for FreshwaterAquatic Life
to fr al mnotnlcllyinceasng ose uncertainties Inherent in extrapolation The available data for acrolein

* response data, since it incorporates from animal to man. In accordane awith indicate that acute and chronic toxicity
several adjustable parameters. The the National Research Council to freshwater aquatic life occurs at
multi-stage model is a linear non- recommendations (Drimkirg Water and cnetain slwa 6ad2 ~l
tesdmodel ase was the prneohit Health. National Academy of Sciences, respectively, and would occur at lower
modtelriginalyumns.e ineapriped li National Research Council. 1977). safety concentrations among species that are -

crteiaduel nts Thealinearisedic ulti- factors of 10. 100. or 1.000 are used more sensitive than those tested.
stas moel ad is chracerisicsare depending on the quality and quantity of

described fully in Appendix C. The data. In some instances extrapolations Saltwater Aquatic Life
* linear non-threshold concept has been are made from inhalation studies or The available data for acrolein

entergencby Regfutry agnisn theu limits to approximate a human response indicate that acute toxicity to saltwaterintraenc Rguatoy iasonGrup from ingestion using the Stokinget- aquatic life occurs at concentrations as
and is les likely to underestimate risk Woodward model (journal of American low as 55 otg/l and would occur at lower
at the low doses typical of wenvironmental exposure than other Water Works Association. 1958). concentrations among species that are

m b usd.Becuseof Calculations of criteria from ADIs are more sensitive than those tested. No
th ds made using the standard exposure data are available concerning the

response, animal-tohuman assumptions (2 liters of water. 5.5 grains chronic toxicity of acrolein to sensitive
extrapolation and other unknown of edible aquatic products. and an saltwater aquatic life.
factors. because of the use of average average body weight of 70 kg). Human Health
exposure assumptions, and because of Dated& October 24.19110.Fothprecinohua eah
t)e. serious public health consequences Douglas I. Castle. from the toxic properties of acrojein
that could result if risk were Adminstaor. ingested through water and

* underestimated. EPA believes that it is
Quaaeriki hewtrqult hlity criteria -ambient water criterion is determined to

esiaerisk Igrm The water qityd A-mph be 320 u&g/L
murite podelm r e in emated a cnadie For the protection of human health

mulistgemodl I mre ystmaic nd Freshwater Aquatic Life from the toxic properties of acrolein
invokes fewer arbitrary assumptionsinetdhruhctantdaqtc
than the "one-hit" procedure previously The available data for acenaphithenie ingenste throghcontamint aqatc
used. indicate that acute toxicity to freshwater ognssaoe h min ae

it should be noted that extrapolation aquatic life occurs at concentrations as criterion is determined to be 8M jAg.'!.
models provide estimates of risk since a low as 1.700 Isg/l and would occur at Acrvionitrile
varitty of assumptions are built into any lower concentrations among species
model. %loodeis using widely different that are more sensitive than those FreshwaterA.'auoic U.e
assumptions may produce estimates tested. No data are available concerning The avafla~ile data for acrylontr.;e
rariltng over several orders of the chronic toxicity of acenaph~hene to indicate zhat acute to~uctt o freshwater
mavr:t'sde Sme.e there s at presen! nto sensitive freshwater aquatic animals but aq~aanc Itfe occurs at concmntraucris as
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* bw as iinS Pef .A" Would eaow at eaupinfor We chmlcs. lwwvur. Antimomy
lower smer-raftes isam species wer level my not be atitainable at the Pohat~utcf
that an .asemelWWI' a n tes Vesent tRm. Tbrfos the levels wich Fjaw rAqtiLe
Itae tie deWmitie daa e available may result In Intramoastal increase of The available data lor antimonty
ais eqth dw ui al eak iiey of cancer .k~ve h lifeuti.me andicats that acute an chronic taxicily
aayari e to sensitive bmuebwu estmated at 1r6. Wa-6. and~ so' Me to freshwater aquatic life occur at
auatic Lie bet mortality sam at miei ar.7 na/ An~ concentrations as low as UM0 and iU00

uoncetrations as low as 2A00 Pg/I with vA nqva* the PgL respectively. and would cwat
a Aish species expoed f1w 20 days. &bov sine are made for Oon- r iam traioI1s among species

Soliw er~q~dc 4. m ptiosbf auati 61 tat Awn- sensitive than thooe
Safwolr~qadC& cnsmptiarl auatc ogansmsonl. talted& Toxicity to algae ocurs at

Onl an satwte spce Us ee excluding consumption of water. the cocnrain as low as 610 Mg/A
tased with cylonitrlle and nolevels aref "lAI me ag/I. and AM Saia073Aua L*
statement can be made concerning acute ASA repciey Other Contations, ho~vtcLf
or chroki todd reproseating different risk levels may be No saltw ater organisms have beew

liuoi,~ofhcalculated by use oaf the Guidelines. The adequately tested with antimony. and
Huanfiafhrisk estimate range Is presentedl for so statement can be &ads concerning

For the maximum protect~on of human Information pupoeand does not. acute or chunic toxicity.
health from the potential carcinogenic represent an Agency uget oanHUonHah
affects due to exposure of acrylonltrlh 1aoceptable" risk leveLl an
through ingestion of contaminated water A" Fr he oxproeti of antimonyh
and contaminated aquatic organisumcsA ai rpete fatmn
the ambient water concentration should FmehwtearAqatic 14.e ingste d through water and
beupto x or an th owever. Fo=rswtr.nt~ecntaminated aquatic organisms. the

assmpton or hischoica 11~mvr. or ieswalr auatc lfe heambient water celterion is determined to ~
* zero level may not be attainable at the * maentratlon of- aldi shoul notbel6g/

present time. Therefore. lb levels which exceed 3.0 "A/ at any time. No data are For te protection of human health
may elt in incremental Iumate of available concerning the chronic toi hturm the toic properties of antimony
cancer risk over the lietime we . of aldrin to sensitive frethwater aquatic -ingested through contaminated aquatic
estimated at Wt~ 1Or. and so't~he * ia . rganisms alone. the ambient water

corrsponing riteia ae .5 pg/. ~ ~lhrbA~~d~critlerion Is determined lo be 4U00 pgIL ::
PsI amid = Pgi respectively. If itheAsei
above estimates ar made for. - For satwater aquatic Arsenic
consumption oraquatic organism only,- concentration at aidrin should not Prohwafi Aqv Lfe
excluding consumption of water. the exceed u. Mg/ at any time. No data ame for freshwater aquatic life the'
levels are 6.5 ps/l. A5 PgIL and M05 pd/- available concering the chronic toxicity Concentration of total recoverable

* L respectively. Other concetrations of aidrin to sensitive saltwater.&u V-a trivalent Inorganic arsenic should not
representing different risk levels may be. lie. ; exceed 440 p&g/l at any time. Short-termi
calculated by use of the Guidelines. The effects on embryos and larvae of aquatic
risk estimate range is presented fat. HYMa Hmroth . . -vertebrate spacies have been shown to
information purposes mid does not . Frtemxumpocioofh an occur at concentrations as low as 40 pg1
represent on Agency.PRudg men an. health Iranz the potential carciogenic. L
-acceptable risk level. effe..icts due to expose of aldrin throuh SaltwaterAquatc Zile

A3I.DI~dingestion of contaminated water and- nho available data for total
Diel~a . -. cntainaed aquatic organism the vecoverable trivralent Inorganic arsenic

' ~ ~ambient water conOMUSUMo should be Indicate, that acute toxicity to saltwater -

* rahoarqgaIe -- zro hased on the =o-threshold aquatic Ufe occus at concentrations as
* For dieldrin the cilterion to protect assumption for this chemicaL. Vowever, =,w as 396 pg/il and twould occur at

frish water aquatic life-as derived uslizg zer level may not be attainable at the lower concentrations among species
the Guidelines Is 0.001 pg/i as a 24- pretent time. Therefore, the levels which thatI are more sensitive than those

*hour average and the concentration may result in Incremebtal Increase of tested. No data are available concerning
should not exceed 2.5 "A~ at any time. cancer risk over the lifetime arn the chronic toxicity of triva lent

. I -.1 1 - estimated at 11. 10'. anid Ur. The inorganic arsenic to -'~- senstzesaltate
* Slhwh~qo~kif - -. corresponding ctiteria, ane .74 ang/I. AM1 aquatic life. -

Fm deldin he citeionto Potet r4/1. and AM07 ng/I. respectively. If the. Human Heathsattwaer aquaticlfeas deriveodusing- aboveeimates are made for
the Guidelines, Is 0.001 plag a a 24- 1 cosmto *,autcogaim ny For.t" maximum protection of humnar
hour average and the concetration- ea~a cuption of ti oraibony health frem the Potential carchnogenic
should not exceed 0.71 pi at anytime; Jgjtg,5 a /I 7 ng/nd4J0 effects due to exposure of arsenic

as through ingestion of contaminated wate:
Human HeoltA MgnaL, respectively. Other concentrations ~ ~ autcognss

F or the maximum protection of human respresenting different risk levels maey th ambea con centredaq ation should
health from the pvontial carcinogenic be calculated by use of the Guidelines. bhe aerobaen te onetretoshold
effects due to exposure of dleldftn - The risk estimate range is presented for assumption for this chemical. Mcowever.
through ingestionaofcontaminated waler inform~ationl puposes and does not ero, level may not be attainable at theand ontminaed quatc oganama, represent an Agency Judgment on an- prsn ieTeeor.teleswh.
an otmnIdautccgnsa reetUMTeeoe h eesCthe ambient water concentration should "acceptable" rsk level. may result in Incremental increase ofbe zero based on the non-threshold cancer risk over the lifetime are

M-20

......



-7~26Federal Resr/ VL 4&No. M F day. ovmber2i 2eo/ Noticem

estimated at urs. urs and urt lusg lw as &2c Peg/ adwvould occurM at cancer risk over the lifetime are
cwpoding acrii are 22g/, 2.2 lower concentrations among spaes. estimated stirs. u% eam I0' The
"I 2 Agfl. uespectively. If the that are owe sanaltiveithan those corresponding criteria ate 12 nW/. M1
abveastae. ane made for . tested. No definitive data awe avilable L and A 11 ag)Lrespectivly. If the

consumption Of aquatic organic=s on*. coerlgth* chronic toxiciy of - two estmates ane made for5
-excluding csmponfwte.the - bn .t sensitive saltwater aquatic - consumption of aquatic organisms only.
level ane Is l vs, aJL and 1i5 lifebutadverse effects ocurat - - excluding consumption of water, the
NgIL rempct Other concentrations concentrations- an low as 700 POa with a levels are U. ng/i. 5M ag/i and AS as/

repesetig dffrent rislevels emay be fsh speades exposed for ISO days. / . respectively. Other concentrations.
calculated w ealuith@ G5.?inX~w represenlt -- ~ting different risk levels may berisk eamatesage Is presented for, calculated by wse of the Culdelines. The
information purpose and does not " o temaximum Protection of huma -Ask estimate range Is presensted for
represei an Agenc judmeno an . - heath from the patetia carctinogenic Information papse nd does not
-acceptable ri level. - " fet u o xoueo ezn represent an Agency judgmet on an

* -. - " through Ingestin of contaminated water Tuacceptable risk leveL
-n containatedu aquatic oruunismz.,,

FrshosrAjvmd Lfethe ambient water concentration should =sylm

No freswater organisms have been -- be zero based on the non-threshold FreshwaterAquida Life
testimwith any ashestiform mineral and' assumption for this chOalcal. Ha m - Ue available date for beryllium
so statement can be mada concernming zero level qmay not be attainable at the "Idcate that acate end chronic toxicityacute or chronic toxicity. Present U- L Th .f0is th *I$el Whic to frswter aquatic life ocusat

-ma reulti ncremental increase of concentrations as low as% and L.3 gag/Saivotr~qadcLif*~cancer risk over the lifetime are - L respectively, end would occur at-lower
No altwater orgnisms* hae. - estimated-at W0. Id".~ and Ir. The concentrations among species that ame

tested with any asbeifarmn mineral and -corresponiding criteria U ar & / .40 moresensitiv than those teoted.
no statement can be made conceirnIng WLagI ad M;& jg/I respective y. If the Hardneiss has a substantial effect on&cuI& or chronic toxticity. -- above estimatei are made for acute taiicaty.

-consumption of aquatic qrganlsms iyHmm Health Y' 1: e'ldn onupiof water. the Sal: water Aqualic Life r
* ~For the maximu rtcinoiua:lvl are 400 gg/I 40A0 gagI and 4.0 gag! The limited saltwater data bae"

health from the pioteuntial cacngnc LI respectively. Othet concentrations available for beryllum does not permit-' :
-effects due to exposure of asbso ..representing different risk levrels maybe any statemertt concerning acute or.through Ingestiob of contamlnatid water- calculated by ase of the Guidelines. Th. chronic toI ty.:and contaminated aquatic organisms., risk estimate range Ispresented for -

* the ambient water concentration shoulAT- -Information purposes and does. not Nurf Health
be zero based on the noan-threshold- represent an Agency Judsment on an . For the maxZimum protection of human
amsutuptio for this chemical. However. "acceptable" risk leveL - .- health fron the potential carcinogeni c

2er level may not be attainable at the - -. - . - . effects due to exposure of beryllium
present tim Therefore, the levels which* et through Ingestion oI-contatminated water
may result in incremental increase of jreshwo~erAqt8Uc Life . 2 and contaminated aquatic organisms. 'caner is ovr te ifeimear - Th ea~lbledaa fr enildn the ambient water concentration should
estimated at 10-0. 10. and 1'," The faclioste that acute toxicty to freshwa ter be zero based on the non-threshold
corresponding criteria WV ;006 4 qai ieoci tcnetein as assumption for this chemical. However.

4.erl 'low as 2J00 gA/ and would occur at meolee ay not be attainable at the
2 I respectively. Other Cocentrations loe cocnrain among spae. Present time. Therefore, the levels which

representing different risk levels may b. ,that are morm sensitive than those .- may result in Incremental increase of
calculated by use of the Guideie teedNoaaaravibl cancer risk over the lifetime are

V risk estimate twigs is presented for the chronic toxicity of berizdin. to estimated at 10-t~ 20' and 20'. The
Information purposes and does not sestv rswtrautclf.corresponding criteria are 37 ug/h 3.7

*represent an Agency judgment on an -. ,-,:-.-, ... *-. ... .. - - g/I and X3 ng/L respectively. If the41 'acceptable" rsk leveL ~.kh tiqatc e - above estimates are made for
x -.-..N.... ~ ?o, saltiter organisms hav been -consumption of aquatic organisms only. .

* ,,,,,.,,~,.,,e. ' ~ ~ tested with benzidine and no statement exldncosmtoofweth
rrs* A.:,b Z*- Fan be made concerning acte and levels are 641 agI. "Ai Ags and &.41

so Te aailbledateforb~mne,- choni toidng/L respectively. Other concentrations
eh indicate that acute toxicity to freshwater 'rpeetn M oaHd1. -. .- -cluatdiffuern ris thevielns. aye
ci aquatic life occurs at concentrations as cacltdb e- h udlns

* :tt low as L3W gag/ and ~Would occur at. For the maiixlmujn proteclort of human risk estate range is presented for
as lower concentrations among speods - health fromn the potential carcinogenir. IformJationi Purposes and does not
Is that are more sensitive than those a ffects due to exposure of benuidine represent a Agency judgment on an

tested. No data are available concerning through Ingestion of contaminated water "acce tble- risk level.
.4 the chronic toxicity of benzene to -and contaminated aquatic organisms. C.Adium

'41 sensitive freshwater aquatic life. * .the ambient water concentration should
Saltate Aqati Lie - ..- be zero based on the non-threshold Freshwater Aquatic Lift

* *1 assumption for this chemical. However. For total recoverable cadmium theP1 The available date for benzene zero level may not be attainable at the criterion (in gig/1) to protect freshwater
indicate that acute tox city to saltwater present time. Therefore, the levels which aquatic life as derived using the
aquatic life occurs at concentrations as may result in incremental increase of Guidelines is the numerical value given
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by as a 24-hor the noo-threshold tasumption for ths concentrations as low as 2W gl and
average and the concentration (In aug1 chemicaL However. anr level may not would occur at lower coacmntratimns
ould not exceed the numerical value be attainable at the present time. - aon species "hI are moresmitive

give. by ai s'""I" at ay - Therefore the levels which may melt In than thoee toot"d No data are available
Ulm for example. a bardnessam 0 Incremental Increase of cancer risk over concerning the chronic toxicity of the

=00 and M0 mg/I as CaCO. the criteria the lietime ane estimated at W. 10'. more toxic of the chlorinated benznes
an =L am035 and 0I= pg/I and 10'.t The Atrepnd criteria are _to sensitive freshwater aquatic Wie but

resecivey.andth cocetrtion of Upg/l. AO pg/I.and .0 UgLticyon acoetriosslw
toalreoerable adiuim should not respectively. If the above estimatee ane as 60 pg/I for a fish species exposed for
exceed IL. U~ and U. pg/I. respectively, made for c o uon -f aquat P. days.
at any time. orgaiusms only, excling cosmto 1.,

-. f ate. j ~ ,U I, SatheierAquade "sf
SpwooJLa L and Wulff t g/I reespciey Other The available date for chlorinated

For total recoverable cadmium the I coVetaton Wepesingdiffren beinteaee Indicate that acute and
crteon to poled saltwater aqua tic life risk leesmay be calculate by use of chonic toxicity Io saltwater aquatic lUfe

*as derived usin the Guidelines Is 4J the Guidelines. The risk estimate ramp occu at concentratioins as low as 2=0
palas a 24-how average and the , is presented for information purposes and 20 pg/I respectively. and would
coatrtion should not ecened 30 pg/l and does not represen en A nyoccur at lower concentrations among

at any t1e. - Judgment on an -acceptable rik level Species that are am sensitive than
thos tasted.

HumasHeohh Wodg
* ~The ambient water qualit citerion hhWao'rqhi~C uj 7. &ra lu

For chlordane the criteion to protect hat M A~iasi
shsard whi Is 20 Analyis of -freshwater aquatic life as derived using effect du to exposues of

* the toxic effects data= ule ma the Guidelines Is 0.0043 "n/ as a 24 boxachlorobsozene through Ingestion of
calculated level which le prtciof houir average and the concentration cntaminsad water mid cotmnated
human health against ah ngeto of should not exceed 2.4 p~g/l at any dam aquatic organisms the ambient water

* -contaminated water and contaminated Sal to~Aqn~uc lfe . concentration should be zero based on
* ~~aquatic organisms. The calculated value -For chodn th crtro to p h nnthehodasupio ort
*is comparable to the present standard.. atae qai chemical. However, zero Ie"e may not
*For this reason a selective criterion lif as derivedmai be attainable at the present time.

based on exposure solely f~on the Guidelines is 0OotWiau/l as a 24- Therefore, the levels which may result In
consumption of 6. grams of aquatic -hour average and the concentration , - mental increase of cance risk over

orgniss ws s deilvd.should not exceed Ca pg/ at any tis. the lifetim, are estimated at 1D'. Mrs.
Cro - - -odd and W, The corresponding

Carbon TetraihloFod t.. mI' aimum pro .. rcommanded criteria ame 7.2 ng/L -72
FrohwatarAquatic Life* .o -- m--u ton of huan ;/ and .072 ng/I. respectively, Uithe '

'health from the potential carcinogenic above etmtsaemd o
-The available date for Clcs~i effects dua~to exposure of chiordave etmtsaemd o

tetrachloride indicate tha ctetxcity through ingestion of contaminated water xln consumption of w raters they
to freshwater aquatic life occurs at and contaminated aquatic organisms. lexlsdin consug/ion og/f wandr.07 the

coientrations as low as 35.20 Ag/I and the ambient water concentration should lelsae7 gL4n ./adA4a/
would. ccur at lower concentrations5 . be zero based on the non-threshold L. respectively.
among species that we more sensitive assumption for thi chemical. Hoiwever. For the protection of human health
than those tested. No data an available - zer level may not be attainable at the farlromt eoxi propetedfUe

- concerning the chronic toxicity of_, ;. present time. Therefore, the levels which waetadcotmiaeda uati
carbon tetrachloride tomestve* . my result In Incremental Increase of as h min wtrciein .

* feshwater aquatic life114 . con~ risk over.the lifetime an orisrmine to aben wate critrio
Saltwater Aquatic lif*estimated at ir. we. and icr' Th7oUh rtcio fhmnhat
Sakalr qudecorresponding criteria ane 4.6mg/I. .46 Fr the txproertie of 1.2.4healt

The available dais for carbon - g/I. and Me4 ngAI respectively. If the- fo theb oxpope erieste ho ugh-
tetrachloride Indicate that acute toxicity above estimates ane made for. otmntdautcognssaoe
to saltwater aquatic life occurs at consumption of aquatic organims only, thentamintate a togni as oe
.concentations os low as 10.00 p/I and- exldn osmto wtrh- dteramind wto r ierionis
would occur at lower concentrations exldn cosmtoafwtr h dtrie ob 8p/

* among species that aremor sesavw ese 43a/,48g/.nd06 ' For the protection of human health
* tatthoe ased.Noda ensitive . respectively. Other concentrations from the toxic properties of
concerning thsed choi dat anaaial repiresenting different risk levels may be pntacblorobentens ingested through
caronn te chrde t sitive.y of calculated by use of the Gudelines. The water and contaminated aquatic

-saftwatlife. *,l.e. risk estimate manp is presented for oraiss the ambient watercrtio
-~~ . faIformation purposes and does not ~ eemndt e7 u/

Ruara~eW, eprsenan~gncyudgentnanFor the protection of human health
For the maiu oe~nofbuh 'acceptable" risk level . from the toxic properties of

health from the potential carcinogenic. Chlorinated bennaes pentachlorobeane Ingested through
effts due to exposure of carbon * rswlrqac~~ contaminated aquatic organism alone.

* tenMaduloride through Ingestion of F hwtrq tc iethe ambient water criterion Is
contaminated water and contaminated The available data foirchlorinated determined to be BS pgf I.

*aquatic organism the ambient water benzenes indicate that acute toxicity to Using the present guidelines, a
concentration should be 2er based on freshwater aquatic Ife occurs at satisfactoy lrtroncnot be derived :
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at t16 time due to the Insu 2eny I cheudoiL However. tero level my not and W0' The %Oorspodlag afttaanm
lSeavoliable date for Vabo=oonMne be attainable at the present Urns. - * V gigIL.2 1?gA and .017 g$AI -

40 Feos twoaaa Therefore the levels which may' reslt in repects vely. If the above estimates an
app 106s won isdtodrive Wrmental Increase Of cancer riak over mde for consumption of aquatic

goitorlos levels for amo mlorobouem, the lifetim ane stiated at W6. I106 organisms only. excluding conspto
asd as available toxcity data. fore the and urt The corresponding criteria ar of water. the levels are IW i/.1.
Protcton of public health. the derived U. pg/I. M gg/I. and M04 gig/I. . pg/i and ILOP pSgI. respectivel . Other

INIIi aPa/l. Using available. - respectively. Nf the above eaimtes are concentrations represent aret
munoleptic data. for controfln made for conaunption of anuatic -risk levels my be calculated by use of

undeirale taste and odor quality.of - Grgalls .17. exclingi dosmto the Guidelines. The iAk estimate range
ambient water, the estimted, level isa0N of water. die levels an LM3 M&/I 243 is presented for Informatio, purposes

eAI nt should be recognized that WL/I and 243 ma/I respectively. Other and dois not represent an Agency
organoleptic data as a-basts for inm ion si representing dffernt augen n an wacceptable" risk level.
establishing a water quality la'hiis eAskIeves may be calculatedby use of Frtemaximum pocto f uma
have limitations and have no - the Guidelines. The uisk estimate range healthfrmtepenilcrnonc

domontrte rlaoohk t PWU Is pfosented for Informnation purposes effects due to em*our dofhxa-
adverse human health effects. ddosntipoal nAec hootn hruhIgtonf

* - -. jdgment on -s '"aacptble risklevel. contaminated wae wand contamninated
- - - For the pOtectimo fhuman health aquatic mrganisms. the ambient Water

FaushuvorAqM~tkLif - fm the toxic pr p"tie of 1.1.1 - . concentration should be zero based on
The vaiabl frshwterdat ~ rlclorithne ingested through water the norn-thrshold ssumption fhe thisnTed ailbleshwin data for and contaminated aquatic orgasmth chemicaL However. -a level my nochloinaed thaes blicte intambient water crterion Is determined to be attainable at the present time.

* toxicity incresses greatly with ~ " e~m/.-Therste. the levels which ay result in
*increasing chlorination. and that acute For the Protection of human health Incremental inra" of cancer risk over

toxicty ocus at concentrations as low" bas t toxic properties of 2L4rl- the lifetime are estimasted at We., Crt'
as LOS gIg/I for loroe thang. ch ane to ngeted through ind W'r. The crepnngaiteria ane

far wo rlclorethnee ~ ontmintedaquatic organisms alone.. 19 pgALS gig/I. and-.18 pg/I.
9 *$Ifor two tatrachlorothanesh - the ambient waTer criterion ts respectively. If the above estimates are

7.2A gi/ for pentachloroetbane. and *;deteruined to be La0 g/Lmaef os tinfaqtcSmp gg/ lforhexacbloroetbana. Chronic Forth@ maximum prtcto ofhma - aefrcnupinO qaiorganisms only, excluding consumption
toxicity occurs at concentrations as low -health bun the potential cakdnaosesic of water, the levels an V7.4 mAgI W.4
as M= u POgg for 2-dlchIoroethane alefects due to ep Of 1,.U- *'.pg/I and .07 pg/I. respectively. Other
MW40 gig for U2..trchl~roethane. 2.40 -. ichierosthaU* ingestin oocetrtin re resenting different
pg/rfor 1..22.-etrachloroetene 1200': contaminated water and contaminated risk levels may be calculated by us. of
gig/I for pentachloroethane. andst 540 gig/ aquatic organisms, the ambient water' the Guidelines. The risk estimate range

fo excloothanse. Acute and-~k c oetration should be zero based on 1 rsne o somlo woe
chronic toxicity would occur at'lower - so'nhe hehold assmption fr this - pr5ftdfrnfmainupos
concentrations among species that ae chemical. However, zero level may no anddoesnt ra "epreet anle Agencyv
mom.02 Sensitive than those testsd& - be attainabl at the present, time. Usn Jugetho n'ete prsn isk aee

~WOIE.A~ZWUC - .- - - ~ Terifore the levels which may result in sn h paetgidlns
L Safwaor quaic 7; Icrooofkinreasrofcam rik Oer.satisfactory critedon cannot be derived

72 vial slhter data4 foremnt inraeo f*.a hs~ ue to the Insuficiency in
£ sltwterdat fo ~"the lifetime are estimated at 1r. 21, the available data for

* ~chlorinated ethens indicate that adi-:h orssni.ciei n- .
toxiity incresesegreatl ith & iniq/I.gigIandXPIA .. ' sa~tepeetudlns

Iggpeeasiny ito~ainan htct the above s atIe..DRA cloinaio ad tatco ssfctory Criterion GaOtMb derivetoxicty to Mas and Invertebrate species mde for consumlption of aquic at stiedeoth ufcecyI
occurs atconoentratiou as low as, irorganismsely.exld at~~aI ths avimabe daeta or hein

a I& 11 M0 a/ for u.2dlcdoroethane . ' of walw. the levels ane 418 pg/i.4. dilotane .-
A 

31am Pig/I for ii.240rchlorothmwe POL g/and 4.18 "Ag/ respectively. Other 7 Uigthe present guidielins a
*M Z .~a for 14J2-lechloroethane. 4~ concentritious representing d - Usinen

N0 gig/I for petachloroetbanw. and 940 d-rsk levels may be calculated by use of stsatr rtrincno edne
pg/ fo aahootae honcj,4teGeie. h ketmt ag ths time due to the Insufficiency i

pg/lforboxchlrooban. Cronc Gida~e&Theris esimae rnle theajailable data for 1.2.-
toxicity occur at conce ntraions as )ow-- Is presented for Informnation purposes
as2K pg/Ifor pentachoothane. Acuter 'nd does not represnt an Aency .,usingthprsngudlesa

e and chronic toxicity would .ccm at - -- Judgment on an macceptable' risk level sa tht carteoat no g ~ees ivea
loer concentrations among sped "s #- For th mxuM rtection of human attisact o crtronh cannotben deive

tha amlt from sesiiv pthan ths atolt thstm uet h nufiiny
- 0 -,-- iue to exasr iogni the available data for

* teted.- ** , . L -"- ofPonta hoothaem.
S J*a~w~eoth. .. <' ~. z.. '~.' outamfated water and contaminatedI Chlorinated Naphthalenes

C For the maiu poe tio fhama. aquaticorganism. the-ambient wsar 1JWIAUdCLe -

health from the potential carcinogenic concentration should be zero based on_ vliaa .aeLf
effects due to poeure of 1Jd. am .. - t o-threshold assumption fior this The available data for chlorinated

-abloroethane through Ingestion of -- chemical However, zero level may not naphthalenes indicate that acute
contaminated wa ter and contaminated be attainable at the present time. toxicity to freshwatear aquatic life occur
aquatic organism, the ambient water -Therefore, the levels which may result in at concentrations as low as 1.00 pg/I

cocntration should be zero based on kncrmental Increse of cancer risk oven and would occur at lower
*the non-thrishold assumption for this' the letime are estimated at tir. i1. -concentrations, among species that are
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mres sensitive than these tested. No demonstrated relationship to potential level which wouldjrotect against the
data ane available concerning the adverse human health effects. tdtal toxicit ofhWe compound.
chronic toxicity oflrinated Sufficient data is not available for 4. sigavalksble organo10pMRc dta. for
napbthalens to sensitive Pubswatar -_ ochlasophenol to derive a level controlling undesirable taste and odor.
aquatc fe. - -which would-protect against the quaty of ambient water. the estimated

Swfer~qvoticI~fe.t.. toxicty o this CampOmd. level isI i jgL It should be eogie
Sa aalale organoleptic data. for' thtognletcdt a ai o

.'Ts available data for chlorinated controlling undesirable taste and odor etablishing a water quality crteria
* apthalanes indicate that ase toxicity quaility of ambient water, the estimated have limitations and have no -11to altwater aquatic las 00055est -- level is 0.1 PA. it should be recounifted demonstrated rlationship to*potental
cocetrations as low a ?i "A/ and that organoleptic data.as a basis for adverse human ealth a! tcts...II
would ocrat lower concentrations establishing a water quality critriae For comparison Purposes. two
amo" species that are more senitiv have limitations and have no approaches were used to derive

- ~nthose tes"d No data awe available demonstrated selatioutt lpotental crterion levels for 2.4.-trichlorophenol.
concerning the chronic toxicity of . . . adverse human health Dase -Bod on available toxicity data, for the
chlorinated naphthalenes to sensitive Sufficient: date is not available lor L. Protection of Public health, the derived
saltwater aquatic life. dlhoihnlto derive a level which. )w I Ll mgIL Using available

Reason Helth * - -wouldV~otc aint the potential . oranoltc data. for controlling
Houmcit ofG thscmon. sn e le taste and odor quality of ~

using the preset guidelines, a avilbl oraolpicdtao ambient water. the estimated level is 1.0
satisfactory criterion cannot be derived contrilin und sial taste an oor Ful It should be recognized that
at this time due to the Insufficiency In . quality Of Mbiet watetsti ma08 ted organoleptic data as a basis for

* the available data for chlorinated level is Adps/I it snhould be reon~d establishing awater quality crteria
* apthalenes. . - that orlanoleptic dtas a -basis fo, have limitations and have no

lesablshng waerquality crteria demonstrated relationship to potential
Chlorinated Phenols*b- L have lmtions and have no - adverse human health effects.
Fwshwv1&tAquoti14. - demonstrated relationship to potential For the maimum protection of human

Theivalabe --. adverse human health effects. health from the potential carcinogenic
* chl~ ta frehwate dat forSufficient data is not available for 2.5, effects due to exposure .16

clrntdphenols "t indict 7 dichlorophenol to derive a lervel which tricklorophenoil through ingestion of
*toxicity generally increases with - -. -would protect against the potential contaminated water and contaminated ;,
Increasing chlorination, and that acute toxicity of his comnd Using - aquatic organisms. the ambient water A
toxicity occurs at concentrations as low .availble org&olptic daWe for concentration should be zero based on

* as 30 pg/i for 4-chlaro.3-methylphenol to 'cnroln undesirable, taste and odor the an-threshold assumption for this .
Poster then 30"0 911 ul for other quaity ofambient wai. the estimated. chemical. However; Z=ro level may not

_compounds.. Chronic toxlcity-ioccurs at level is 5 FqA Ithqould be recognized be attainabli at the present time.
concentrations as low as 970 ja/I for that organoleptic data as a basis for Therefore, the levels which may result in
X1toxich wod al occu ter an *kn establishing a water quality criteria incremental Increase of cancer risk over

toictywoldocuratloerhave limitations and Eivs no the lifetime are estimated at 10-. 10-6
concentrations among species that a' demonstrated relationship to potential and 10-'. The corresponding criteria ame
am sensitive than those tested.. advers human health effects. U' 12g/L 12 jagi/I, and a12 gag/I
S.awierAqu.Aific Life:4 * Suffcient data in out available for 2.6- *respectively. If the above estimates are

. .*.: ,~ ~-dichiorephenol to derve aklvel which .made for consumption of aquatic
Teavailable saltwater data for* -would protect against the potentlal - organisms only, excludings consumption

chilorinated phenole Idcate that. toxicity of this compound. Using.j of water, the leesare 36 jg/. 3. Ag/I
*txcity generally increases with,*- available organoleptic data, for -- and .11 pg/I respectively. Other

Increasing chlorination and that acute -cnoigundesirable taste and odor conoentrations representing different
toxicity occurs at concentrations as low, quality of ambient water. the estimated Aisk levels may be calculaied by use of
as 440 gg/ for 2.344-Sttrachlorophenol. level is .2 jag/I It should be recognized the Guidelines. The risk estimate range

.and 29.700 pig/l for 4-chlorophenoL . that organoleptic data as a basis for .. is presented for Information purposes
Acute toxicity would occur at lower .establishing a water quality citeria - .and does not represent an Agency

*--concentrations among species that are havec limitations and have no judgment on an "acceptable" risk level.
-- more sensitive than those tested. No ..- demonstrated relationship to potential Using available organoleptic data. for

data are available concerning the .adverse human health effects, controlling undesirable taste and odor
chronic toxicity of chlerlnated pbeiols- Sufficint data is not -available for 3.4- quality of ambient water. the estimated

* . *to sensitive saltwater. aquatlic life.. dichlorophenol to derive a level'iwhich level is 2 gag/ I t should be recognized
.Hauman Helh z~i&would protect against the potentil that organoleptic data as a basis for

Raicetata Is Zot avialo tOxiIt11af this compound. Using - establishing a water quality criterion
ciet ataIsnotavilalefor3- avall orgsnoleptic dats. for . havelimitations and havso

monochiorophenol to derive a level .. controlling undesirable taste and odor demonstrated relationship to potentiel
which would protect against the .quality of ambient water, the estimated adverse human health effects.
potential toxicity of this compound. - - levellIs J~j g/It should be recognized Sufficient data is not available for 2-

- Using available orgenoleptic data, for that organoleptic data as a basis for methyl-4-chlorophenol to derive a level .
controlling undesirable taste and odor establishing a water quality citeria .- which would protect against any
quality of ambient water, the estimated have limitations and have no potential toxicity of this compound.
level is 0.1 ;&glL It should be recognized demonstrated relationship to potential Using available organoleptic data, for
that ortanoleptic data as a basis for - adverse human health effects. controlling undesirable taste and odor
establishing a water quality criteria Sufficient data is not available for quality of ambient water, the estimated
have limitations and have no 2.3.4.6-tetrachloraphenol to derive a level Is 1500 gag/I. It should be
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* rcgized that egaaoleptd data seas T the sove notimates are mde for SohwaterAquadc Z10
h'b hr astabdishla a water quality consumption of aquatic organism only. aT, dat es I a
rtoron hve limtations and hae no exrcudlinsosurnmption of water, lIted to one tast as d no staten t can

demonstrated relationship to potential evel- mib 1an 4 n/.LM n1A, and . liiedro oneando sts c an

adverse human health affects. mglL respec tively. Other cocentatons t . •
Sufcent data Is not available for 3- representing different risk lve may be t

methyl-4.chlorophenol to derive a level calculated by use of the GuIdelnes. nb. Huma Hh
wh. would protet against the - rlsk estimate'range is poted -oFw themaimmprotectiono.buman
potential toxicity of th compoud. - Information purpose and does not health ro b oot ctoinofnia

Usin avilabe oganoeptc daa, or epmt an enc Jgikn on6461. - effects due to exposure of chlorolorm
t of ud esi testaed through Ingestion of contaminted water

q s lor tofe MudImut3 sho ul .: - of bum" and contaminated aquatic orPnisms.3MV sholdbe ssiliGasthepoentalcarcinaoen the ambient water concentration should.
reognlzd thatuuanleptic dataasa :, effectde to e ofhis-(. .b aed n te *.msh old
crits fo stab a w - . hloroetiolotheathrw ingstoo assumptloi for this chlcaL Howeve.:
demron hae Ilm.atims adhv no cmntaminased w an contaminated zero level bay not be attainable at thedemonstate ideaoah topote tal " -t tn mln uo

humanaquatic organism the ambint water p nt tima. Therefor the levels which
adverse human.heath ._." -moecantration should-be zero based on may result inncrmental increase of
Sufficientdata, Is niot available hor 3. the no~rehl assmption for this cancer risk over the liftime are

metbyl4.chlorophenol to derive a levelE h.OLHwvr eolvlmynt etmtda r~ r.adi' h
which would piotac against the - " "' c However. zer . 10-..........

potential toxicity of this cop;"n -* be attainable at the present tme. .- cormspondin crteria ar pg.. ..

using available organoleptic data. for Therefore. the levels which may result In jg/l. and M91 P#AI respectively. If the
co ..ig ..es .bl.. Incrmenta) increase ofpancer risk over - above estimates ae made for
qua11y of amlint wter; l the lifetime am estiatid at Ur". 0- consumption of aquatic organisms only.
level I of wga. It sodesl recoilmed " and 10. The corresponding criteria am excluding consumption of water. the

that organoleptic data as g as . _ ..5/6ll.30 pgIL and .002 pgf. lvels are 157 pi. 15.7 p/L and 1.57
establshing a water quality critrio respectively. If the above estimates are pi/L respecvely. Other concentrations

have limitations and have no ! :I made for consumption of aquatic representing different risk levels may be

demonstrated relaionship to poeitial rpo.'-. only, e--ing consumption calculated by uie of the Guidelines. The
adverhmanhealtheffcts._--. .',water. the levels are 1.S pL L risk estimate range Is presented for -

•. ..-lore Sea , . "'.e= Psyl, r pectively. Other Information purposes and does not
-- alnm0 i [15 n : " -; , . . concen tro ns ropres ntn repre Ia~ sent ane Ag4ency Judge nt an an

F,,6hwarAquaWc . .- -. . _, risk levels may be calulated by ue of acceptable' risk leel., -

. .h.a ..a . .dt fo-r the Guidelnes. The risk estim t range -G2kno i"" "
o ndic-avate ta culteOr h ".is presented for Information purposes "

ethers and ~~~does-not represent an Agency FWhwtrAutcLf
freshwater aquatic life occurs at audgetoanaetbl"rslee. T vaabdtefr2cooheo

lugmn an an ,c tale ris lev....

co cnrain as lo as. . .-L,-W, ... . The evailabe data for 2-chlorophnol

concenuliocu ats low -For the protection of human health Iidcale that acute toxicity to freshwater
-concentrations among species that e m th toxic properties of bis (2- aquatic fife occurs at concentrations as
more sensitive than those t No chlor opropyl) ther ingested through low as 4.M pg/I and would occur at
definitive data are available comaiin; water and contaminated aqu i- lower concentrations among species
the chronic toxicity oIcdloroalkyl ethers or=aniss the anabent water alrion that are mor sensitive that those tested.
to einf-e frsuhwaterrquaticl e. " "-i-delaminedtobe34,7 •/L. . .. . Nodeflaitive data ere available

- - "-.. .-- L- .':" r the protectn of human health concerning the chronic toxicity of 2- -
SDJ(WOSWm'AqUbC/,,U* ..'. . -'- .. ." buh the toxic paper es of bis (2- ., - chlorophenol to sensitive freshwater

No saltwater orpaisms have .s - clr wropyl) eother inged throuo " aquatic life but flavor impairment occurs - "

tested with any chloroalkyl ether end zI contaminated aquatic organismis alone. in one species of fish at concentrations
statement can be made concerning acute v" the ambient water criterion is s -. as low as . pLo /L -

, - ~ ~ ~ ~ ~ ~ ~ ~ ~ -Sdto@~ud L--..ife."-: ., -. .. ;; " ... :;

Human Health ..- :: ;.,;, y .. C I " - " " No saltwater orgadenms have been
For the maximum protection of homan t uati u ' ... . tested with 2-chlorophenol and no

heath from the potential cI-.nogen.c -.. statemena can be made concerning acute
effects due to oewre of his-'. " The available date for choloroform and chronic toxicity.
(chloroethylt .er through Ingeston " Indicate that acute toxicity to fre, ter Humn He " " !

*-of contaminated water and .- quatic life oecures t concentrutions as "t
. conutainated aquatic oranisms. the low ps SLO00 pg/ and would occur at .Sumdent data is not available for 2-

ambient water onucentretion should We lower concentrations among species chloropheno! to derive a level which
zero besed o the non-threshold '." that e more sensitive than the three . wo-ld protect against the potential
assumption for this chemical However, tlsted specie Twenty ,;v .n-dyL O" toxicity of this compound. Using
zero level may not be attainable at the values indicate that chronic toxicity available organoleptic data, for
present die. Tndeor, the leeb which occurs at concenlatism as low as 1.240 controlling undesirable taste and odor
may result in Incremental hncmase of p / . and could occur at lower quality of ambient water, the estimated
cancer risk aver the lifetime ea concenlations among species or other level Is 0.12 Ig/. It should be recognized
estimated at 10-6. 10". and 20- T " life stages that are more sensitive than that organoleptic data as a basis for
corresponding criteria are .j38 gfl. the earliest life cycle stage of the establishing a water quality criteria
A38 g/L and .0o8 ng respectively. rainbow trout. have Limitations and have no
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demonstrated relationship to potential Calculated value is compaable tv the doat are more sensitive than thos
aersen human health effects. present standard. For this reason a tested. .

selective criterion based ao expoure
PafmshoeAq I -say ho consumption of U. grams of Human Healh

rekae qutLieaquatic organism was not derived. The ambient water qultyCitro
For otalrecverale exavlent. Cpper' fr ;yeld. Is recommnended to be

Frtw recvuable bonval ". .Copper idena to th exnin ng water
chromsium the criterion to protect JswtrAuf o.standardwhich, is 20 ol/L Analysis of F* th ae auqdelic D.. i as aie 24-our For toxac reoeal ooe h b ffects data resulted in a .

average and the concentration should iriterion to protect freshwater aquatic Calculated lee whch- protective of
* not -,ee -22 pg/It any time. U.lfa as deivedusing the Guidelines isLe human health against the ingestion of

T or freshwater aquaticlie the pg/I as a 24-hour aver andth contaminated water and contaminated
concetration (in 0g/) of total - concentration (in "Ag/) should no aquatic organisms. The calculated value

nwevrobe tivaegi chomim soul exced he umeica vaue ive by Is comparable to the present standard.
reovra trivln Chomu shud xee numerical value #IagyoOU~ad u)t2)a n ive. For dd reso a selective criterion

notexced ~ mmercal~'-ua ive by-.e(04(I~hadnesfl1.2) a an tie. basera. exposure solely from
e~ml~adesJ24rat amy .For example. at hardness.. of W0100. cosmtnofUgasfaqti

Ui. For example. at hardnesseo 50.M -- and 200 mgI C@CO the concentration cos ptnof05aisfaqac
IW and 2W mg/I as CaCO& the .of total-cverable copper should not OranismsS was not derived.
concentration of total recoverable exceed 22L 2L. and 43 pg/I at any time. DOT and Mdetabolits
trivalent chromium should not exceed Saftwnjasqapkg~j FmaazAquocik ie
LM 41M..70 and U00.g/ respectively.
at any time. The available data Indicate -. For land tocoverble copper theDT
that chronic toxicity 10 freshwater - criterion to protect saltwater aquatic life For DDT* and its metabolites the

- auatc lfe ccus a cocenratonsas as derived using the Guideline is 4.0 cieint rtc rswtrautc .

low 44 g/I nd wuld c atlmr eI as a 24-hour average and the *- life as derived using the Guidelines is
concntr lins aongspeies hatare oncentration should not exceed 23 pg/ O.OOo Ps/Ias a 24-hour average and the
.~ ~ ~h~p. ~at any tiuie.~ concentration -should not exceed 1.1 iSg/

SaftwatarAquaticjif aim Room~h -.- o t any time.
*Far total nc@Werbkehexavalent ' Suficint data isnot avalable for M TE---
* ~clroMium the criterion to protect . op oeiealvlwihwudTh. available date for TOE indicate

saltwater aquatic life as derived using Protect against the potential toxicity Of thal acute toxicity to freshwater aquatic
the~~~~~~~~~~~~ G.dlie --mp/ as H 4bo ' nP~Ul~ ie occurs at concentrations as low as

-average and the concentration should rpqkptc tat an odo 0.liyof O pg/I arnd would occur at lower
not exceed zjeo pg/I at any tim. ambndesirae te andimaod qualis 2 concentrations among species that are

For total recoverable trivalent moabetwaetereiae evli sensitive than those tested. No
chromium, the availabe data indicate - W4L It should he recognized thatdaarevalbecnrngth- -

-that acute toxicity to saltwater aquatic oaoe tic datea a basis for Chronic toxicity of TOE to sensitive
life occurs at concentrations as low as establishin a water quality criteriu frehwater aquatic life. 'l

s ...,..Land would 6ccar at lower have limitations and have no -*

tratins soungspads tht we demonstrated relationship topoeta DO
more sensitive than thos tested. 14 adverse human health effects@ '.The avallable data for DDE indicate
4itoare available P -in h that acute toxicity to freshwater aquatic
chronic toxicity of trivalent t . .. .td life occurs at concentrations as low as

* snsitiv saltwater aquaticlUfa.. Avh JA~ Life pg/I## and would occur at lower
Human * . ... ,. -. -Nor freCyanide (sumal of jauide ocntaln among species that are

present as HCN and CN; expressed as more Sensitive than those tested. No
For the protection of humain health CM the citerion to protect freshwater data are available concerning the

* from the toxic properties of Chromium aquatic ife as derived usingthe . - Chronic toxicity of DOE to sensitive
M l ingested through water and Guidelines is 3.3 pg/l as a 24-hour . frshwater aquatic life.
contaminated aquatic organisms. the average and the concentration should* SfltflaeAquodc Life
ambient water-criterion is determined to not exceed 13 pg/I1 at any time. , *

be27o mg/L ----. ' *;', .-. *. .* DOT
For the protection of human health 4a i .* .: . : For DOT and its metabolites the

from the toxic properdis of Chromium The available data for fre cyanide criterion to protect saltwater aquatic life
III Ingeted through contaminated (sum of cyanide present as HCN and as derived using the Guidelines is 0.001

* aquatic organisms alons, the ambient CN. - s xprisas CN) indicate that pgs/I as a 24-hour averageand the
-water Criterion Is deto ie to be 34W3 am;t toxicity to saoltwater aquatic lifa aoncntration should not exceed 0123
MgIA occurs at concentrations as low as 30. #0g/ at any tWim.

The amnbient wateriqualaty Criterion p~g/I and would occur at lower
0 for itetl Chromium VI is recommended -concentrations among species that are TOE

to be identical to the existing drinking more sensitive than those tested. If the The available data for TOE indicate
water standard which Is S0 plL acute-chronic ratio for saltwater - that acute toxicity to saltwater aquatic
Analysis of the toxic effects data organisms Is similar to thI for life occurs at concentrations as low as
?esulted in a calculated level which is freshwater organisms. chronic toxicity. 3.5 pg/I and would occur at lower

*protective of human health against the would occur at concentrations as low as concentrations among species that are
Ingrestion of contaminated water and 2.0 #I/] for the tested species and at more sensitive than those tested. No

*contaminated aquatic organisms. The' lower concentrations among species date are available concerning the
* M-26
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7 amhc toxicity ofD toN esstive thmh water aid bntaminated aquatic S&laesrAquaicL ife
- etawater aquatic l organisms. the ambient water criterion 1U available doea for

" 0DD " . -b dArmruined to be 400 " dlh.lorethylens indicate that acute
d5- e a For the protection of humn health toxicity to saltwater aquatic Ufe occur

UavalablO Indicate bonm the toxic properties of. - at concentralons as low an 224.0w ag,
that scats toxicity'to saltwater aquatic dichlorobenznes (all isomers) Ingested and would occur at lower "

a life occir at acOO dn r5UOO5 low as througtcontamlnsted aquatic organisms concentrations among species h are
c .14 M/l and would occur at lower alone, the ambient water criterion is - mor sensitive than those tated. No
* - cm nr t among speod that are. determined to be 2.8 me/L. data are available concerning the

daa ore ave son e Ning thdhonic toxicity dlchloroethylenes to
doe arestvethale concnt the N DIhlnoensldi sq
chronic toxicity of DDE to odtv . sensitive saltwater aquatcUfa.

satwater aquatic life. ua Hat
4 7 The data be oavailale f -n"

" JLsum aiao .'.- - lchlorobezdines and freshwater .. For the maximum protaqon of homa

e For the m rm prtmaetn ofhuman erganisms is limited to one test an - health from the potential carcinogenic
e hnt"-efects due to exposure ofM o .ee the poten carcnog i k " blocomentrationc throfh ingeston

dueof eoetam@uDt th d lbena d lnn adt no hewente cn contaminated water and contaminated ,
Ingestion o ntmntdwtrad be made concerning acute or chronic aqaiornisthametwtrcontaminated~ ~ ~ ~ ~ aqai qwss te 'oiiy quatic organisms. the ambient water '.

amentaite aqutr ti o .shod b-e concentration should be zero based on
ambiest water oncentatio shuid be tJ-- the moo-threshold assumption for this
.o bed on the son ol k" chemicl Howeve. levelmay qot

assumption for this cheamcaL.owever. . No saltwater organisms have boe,o hvel may not be attainable at the 'tested with any dichlrobnzdine and be attainable at the present time. .
Therefore. the levels which may result L.

present time. Thedrfore. the levels which no statement can be made concerning i o increase of cancer risk over
may result In hcremental increase of acute or chronic toxicity. - . --
cancer risk over the lifetume as 0 -. the lifetimeareestimted at I10
estimated at 1-. 191. and i". -Me - Human Healh and 10. The correponding citeria are

.corresponding criteria are .24 ng/L.4 For the maximum protection of human 3 PA..033 lag/L and A0033 g/L
ng/L and 0024 n8/L respectively: If the. health rom the potential on respectvely, if the above esimates are .
above estimates are made for -. • effects due to exposure of . made for consumption of aquatic
consumption of aquatic organisms Onl... dichlorobenzidlne through ingestion of'. orga hm onlhecluding consuiption
excludin consumption of water. the .z c--ontamited water and contaminated of wter.the levels are 28.5 I 5
levels are 24 a .0 nul nd .004 " auatie oranisms, the am ent water "A and .183 pg/L respectively. Other
- etlyr, Other mat o n boacantratlons representing differentconnct k raos -e concetration should be zero bason risk levels may be caculated by use of
represen.d by u s level"s aie theno hel asssmp. the Guidelines. The risk estimate range
caiculated by use of the Guidelnes. The Chemical However, zero level may not is presented for Information purposes
rbk estimate range is prsertd . be attalnable at the present time.
information purposes and does not sTherefor the levels which may result in and does not represent an Agency
fopqsentan Agency ,.m 0et .of an Incremental increase of cancer risk over judgment on an -acceptable" risk level
acceptable' risk level. etUim d" the present guidelines. a
Dreloe be eve. - . -.' end t te r esponding te 0 -atsfactory criterion cannot be derived- " h. @..:. -"" and 20- The /orresponding crter are -a this time due to thcinsufficency in theF r s w a e __ q u. Lit;. . . -' - , ;,, - -,sA n p g AI .-00 ps/L an d o .00 a v i a l d t o .2 d c l ro t y e s

respectively. If the above estimtes r lable data for 1.2-cichloroethylene.
The available date f . .. -.__madeIrionsump of aquatic• 24-Dichlorophenol .

*:: dlchlorben s indicat tht acute orga -. nism ony. excluding consumption " ehwoteaAquatic L..
and chrn toxicity to hwshwater -. .. of wata..the levels ere .o4 p/ 4 F '-

equatic life occus at mcentrations as pgiL and .=04 ag/l. respectively. - The available data for 2.4-
low as =0 and 753 pgfL respectively, Other concentations representing -dichlorophenol indicate that acute and -

and would occur at lower - *. different risk levels may be calculated chronic toxicity to freshwater aquatic
-concentrations among species that sm .. by use of the Guidelines. The risk - life occurs at concentrations as low as
more sensitive than those tested. ..... estimate range is presented for -. 2.and 38W pg/L respectively, and

SaltwaerAquatic Life "- . Information purposes and does not woud occur as lower concentratzons
.. d.ca. ..... t .- reprsant an Agency judgment on an -among species that are more sensibve

The evadablLdstor .!"' " acceptable" tisk JeveL • " that those tested. Mortality to early life
dchoobonzenes indcte that acute . stages of one species of fish occurs at V
-tmicityto saltwater aquatic life occurs - Dichliothylnem - . concentrations as low as 70 ag/L
at - ncentratiolns as low as 1.570 iLS/I, - nsh" "A atr4q ik Life -a . " Si terAquadc Life
andwouldoccratlower :"" - - " -

concentrations among species that are "" - The available data for - " - -Only one test has been conducted
mare sensitive than those tested. No .. dichloroethylaee indicate that acute with saltwater organisms on _.4-
data are available concerning the toxicity to heshwater aquatic life occurs dichiorophenol and no statement can be
chronic toxicity of dichlorobensznes to at concentrations as low as 1L00 g/I made concerning acute or chronic
sensitive saltwater 4quatic life. - and would occur at lower toxicity.

.. u.......th, * - oocentatiots among species that are*
Mm ReasA "" " more sensitive than those tested. No Hun= He"lth

For the protection of hu health dhn'tive data are available concerning For comparison purposes. two
from the toxic properties of- the chronic toxicity of dichlorethylenes approaches were used to derive

, dichlorobenzenes (all isomers) Ingested to sensitive fresbwater aquatic life. riterion levels for .4-dichlorophenol.
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Based on available toxicity, data. for the the ambient water atericin is autic ortnims. the ambient water %'
~actonofpuli halh.the derived determined tobe 14.2 mal/L concentration should be zero based on

CZ .fa-3 mg/I Using available
chemical. Howevr aer wee ay not

usd at n drquality of Ph~woterAquaclli~fe be attainable at the present time.ambient water. the estimated lee is 0j 7e available data for L.4- T1herfore. the leves which may reult itnXJ ft should be recognized that - asethyIpanol Indicate that acute Incremetal Increase of cancer risk over
estabolshinc d at 5' 5 alit crtei toxicty to freshwater aquatic lif occurs the lietime ane estimated at 2r. l01 .:
establishitang a avealy no~ r8 at concentrations as low as L.20gs/ and 1OM The corresponding crteria are

deonstrated reainhpt oeta and would occur at spwec stht LI "'AL 0.12 g'g/L and Dal pg/I
advrs huanhelthefect. wcntrtinsamongeclsbta repectively. Uf the above estimates are

Udae hua /eat I fcs more sensitive tha othose taste&. No made for consumption of aquatic
Dlhluuuoansf~cloupon s - data are available cocrin 6h OmUani=$ only. excluding consumptionAuh~itr~u~c.. Choi toicy of =mthmylpheio to: OF water, the levels are 91 u#gfL 9.1gf I

-m~t qa ~ sensitive freshwater aquatic life - d031plisecvlyOtr
The vailble ate ce ~Sd~fw0JWAqvaiicMLi COnentrations representing different "

dhloropropanes indicate that acute e m mabeCcatdyweo
and chronic toxicity to freshwater No saltwater organisms have bee as Gudlns li ris bsimt usne 

aquattic life occurs at concentrations as *tested with U.-dimethylphanol and so ft presented for Information purposes
low as 223=0 and 5.7W Mg/.& statement can be made conewaing acute and does not represent an Agency
respectively. end would occur at lower Slid Chranic toxicity. - judmt on an -acceptable- risk level.c ncenrtons among speades that we Human Health . .Dphoyhyraa* ~~more sensitive than those tested.,ufdn aaaent vial o mwe

The0 availabledat hat aCute Z-dimethylphenol, to derive a levelAuokf
ad chropnic tox ict tehate .. .which would protect against the -- 7aavailable data for L2.
ad chic oxcrt oncnrehateon as Potential toxicity of- this compound. diphenylbydrazine "ediats that acute

asti lieoccW a t4p/ con ctatins Using available organoleptic data, for toxicity to freshwater aquatic lUfe occurs
* lw a e.00 nd 44 'g/ repecivey, controlling underslrable taste and odor at Concentrations as low as Va Fjll and

sp ol ccra oecie thatit of ambient water, the estimated would occur at lower concetrationsconcentrations aogsecethta veW0 /tshouldbe recognized among speades that are more sensitive
mor sesitvetha thsete~ed. .. that organo~ptic data as a bssfr than thosie tested. No data are available

S0ltwoterAquatc L*. * .-- ~. stablihing a water quality criteria CcerningJU the chioaic toxicity of 14-
-Theeveflable date fdr have limtations and have no diphenylbydrazine to sensitive

dichoraropnesIndcat tht ademonstrated relationship to potential fhwater aquatic life.dlchororopne, ndiatetha at adverse human health effects..and chronic toxicity to saltwater aquatic =-Saltwater Aquatic Life
lie occurs at concentrations as low as 2.-Dinitrotol uene -N atwtaognsmtaebe
120= and 3.00 pgIA repectively. an No horqu Lfe-tstwt r orgnip smsyhydave bend
would occur at lower concentrations Fehae qai f etdwt .- ihn~yrzn n
among species that ame more sensitive - Th available data for t,4- -s no statement can be made concerning

thanat ths leud diitoluens indicate that acute and- acute andj rnictoityThe availabe for - _ cranic toxicity to freshwater aquatic HnmHat
dichlaropropenes idicate that acut life occurs at concentrations as low as Fothmaiupreconfhuatoxiityto altwteraquticIde ccus -=0end 230 pg/i. respectively, endFoth xiu rto fhmaat nrti: s o aa ls 79 wuld occur at lower concentrations health from the potential carcinogenic -

andwoldocuratloeramong species that am'mr sensitive effects due to exposure of L.
Iocnrtions among spce ta r than those tes ted. * -dipheflylhydrazine through ingestion of-

than thosecontaminated water and contaminatedmor snstiv tanthse esed No _dttsrA#:a if . conenuation shoSld bhe amet baer7 data am available conc;erning the '-. . Th a..lbl . qai raims h min ae
chronic todcty'ofdichoropropm"e to. dllrtaee n*dictat t acut 2.1 thnentton rshould asbeo feor tisea

**sensitive saltwater aquatic life.. iirtlie niaeta ct h o-hehl supinfrti

*A H ~t - . -,. toxicity to saltwater aquatic life ocus cheMicaL However, zero level may not
HumanR"Ithat concentrations as low* as 590 #g/I and be attainable at the present time.

* - Using the .present guldeliztes a would occur at lower concentrations Therefore, the levels which may result ir
satisfactorycriterion cannot be derived aogspecies that ame more sensitive incremental increase of cancer risk over t

at~ ~ ~ ~ ~ ~ ~~ta thsd u t h nufilnyi ose tested. No data ame available the lifetime ame estimated at 1O. 10-t
-. a ths tme ue o th inu~cenc in concerning the chronic toxicity of U,4 -and 12. The corresponding criteria anethe availabl data for dichlorppansa.11 diirtl e to sestv saltwater 422 M&/ 42 mg/I. and 4 ng/I,For the protection of bumn healh"utcf u ess naglcl epciey ih bv siae r
* fom he oxi prperiesof 7 numbers occurs at concentrations as made for consumption of aquatic0: l~ fPPIe5 -0 Ingested truh low as 3V0-pg/L. organisms only. excludingcosmtnwater and contaminated aquatic .' - of water, the levels em 5.8 gsg/L 0.5 .organisms. the ambient water cflritron .Hiuman &@lth gi.adM pgIreecvey

is dterlnedto e P g/IFor the maximum protection of human Other concentratons representing
?or the Protection of human health health frum the potential carcinognic different risk levels may be calculatedbanro the toxic properties of effects due to exposure of 2.4- by use of the Guidelines. The risk

dlchlorOWPrpnes Ingested thrOWgh dinltMIOaouane through Ingestion Of estimate range is presented forcontaminated aquatic organisms alone.,- contaminated water and contaminated information purposes and does not
M-28
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r,.ewan Agency lJdgment e an aquatic i. occurs at cncntratons as Haloeth"an
ptable risk level . lowaL and would occur at, FMshwaoer Aquatc lfa

-ilower concentrations among species
- .. ". that are more sensitive than those The available data for haloethers

hhwatgrAqu dc Life :... . tested. No definitive date are available indicate that acute and chronic toxicity

Ip*o miWan thjoritedono rt conosnin the 'roic toCt of to. frshwater quatic'life occur at
.ethylbuene to sensitive bubwarer concentrions as low as 30 and 1n

frshwter aquatc life as derived using q cf8/L respectively, and would occur at
the Guidelines ism p/!asaquticconcentrations among species
averge and the concentration= Saltwater AquacLif . that an more sentve than those

ocx."0Iah " eavailbl data for ethylbese"ne tet, -.

- UhUa-cte that mte toxcity to altwater Saltwt.rAqutUc ...
For andoioufan the criterion o rtect aquatic life occurs at concentrations as No saltwater organisms have ben>

saltwater aquatic fs as derived using low as 430 gjLg and would occur at . tested with any halooth ad no."
the Guidelines Is 0.000 M a a W lower oncntrations among -species -statement can be made concerning acute
bour averap and the coincntration that are more sensitive than those
should eeed 0.4 mIA at any tested. No data e available concernin or chronic txicit.

"em the chronic toxicity of ethylbenzene to Human Health
Him. " """~:. . se~'stivelealtwater aquatic life. . Using the pmes t gu~delines, aH um a H ealth Usin the pr s n gui eli es .a-" .. . "" - - "

H Heclta satisfactory criterion cannot be derived
For the protection of human health at this time due to the insufficencyn .-

prom the toxic properties of and fan "For'the protection of human health the available date for haloethers.
ingested through water and o the toxic properties of
contaminated aquatic rgaitiims. the " ethylben cited through water "etn.s
ambient water criterion is determined to and contaminated aquatic organims Frehskwter Aquatic Life
be 74 "fgL ' . .the ambient water criterion Is . The available data for haomethes

For the protection fhuman heth . .determined to be t.4 m/L indicate that gcute toxicity to freshwater
frm the toxic properties of endosulfan Fae the protection of human health " , aquatic life occurs at concentrations as
ingested throne) containted aquatic i thexc properties of , low as I.00/ g/l and would occur at
organisms alone, the ambient water -.

criterion is determined to be 13s pgigc. ejbein nese ho~ lower concentrations among species
co t mi ae aquaticu organism7 ~ alone. j that are more sensitive than those

Endr .tested. No dafa ar ariable concerning
Fmh .ot -"-.,etlc lfe-. -i : .. detnIined to be 3.28 mg/L . - the chronic toxicity of halomethanes to

Fororanthem ersensitive freshwater aquatic life.For andrin the criterion t protc ., ._. ,- _ -.. •. .

freshwater iquaticlife a derived using: Frhwats Aquatc Life •. _ Sob water Aquatic Life -

the Guidelines is 0.0023 )%/I as a 24- TdnThe available data for luaomethanesI%*Th available data for fluorsithene
hour average and the concenraton " . t indicate that acute and chronic toxicity
* Jd. pot exceed 0.18 go at any indicate that acute toxicity to freshwater to saltwater aquatic life occur at .

aquatic Ufe occurs at concentrations as
Sohu?4eiFAquadC LfeO'- low as 3M0 gg/I and would occur at concentrations as low as 12.00 and.qo/w /Aqu € •" .-- • .' - . w .. lw a 380 p| an wo~i at. &400 p8/L respectively. and would. ..

For endrin the criterion to protect lower concentrations among species 0occur at lower oncentrptions a mon
saltwater aquatic life as derived using " that a more sensive than those ocis at ow er conenatin taontestd. o dte ae aailble oerang species that a~re more sensitive than
h Guidebliws s 0.0023 daaI a 1,4- ,auteoncetan those tested. A decrease in algal cell

bo averae end the concentration •. the crosn toxicity of flucranthene to n e occurs at concentrations as
"" -- t~should not exceed 0t*MY gan sensitive freshwater aquatic life. . numbeabs op/ .7 ,. . . low as 12.soo PqdF

•... ••.. ... Sototr.A.tic LifeHum, HeJ
Buma. Healt v :':"- - I - H Health

H eT available data for fluor"nthene For the maximum protection of human

7%e ambient water quality crlterli 'on-- Indicate that acute and chronic toxicity health from the potential carcinogenic
for andrn is recommended to be - --- 'to saltwater aquatic life occur at effects due to-exposure of "
identical to the existing drinking water - cacntrations as low as 40 and 1 I8/L chloromethane. bromomethane.
*eahdard which Is I"WA. Analysis of the respectively, and would occur at lower dichloromethane.
Woxc effects data resulted ina : concetrations am= species that are, bromodichloromethane.
calculated level which ip protective . more sensitive than those taste4 tribromomethane.

.uman health against the ingestion of dichlorodilluoromethane.u,,,,e~~q,.-th i,, tw!f :-.a Mo .:.:
conteminated water aid contaminated-H "- - -t richlorofluoromethane. or combination.
aquatic organisms. The calculated value For the protection of human health of these chemicals through ingestion of
is comparable to the present standard. from the toxic properties of fluorenthene contaminated water and contaminated
For this reason a selective criterion g. ngested through water and aquatic organisms, the ambient water

based on exposure solely frm . contaminated aquatic organisms. the concentration should be zem based on
consumption of L3 Im- of aquatic ambient water criterion is determined to the non-threshold assumption for this
organisms was not derived. . " be 42 aaJL chemical. However. zero level may not

Eylb n "ns . _. .. , . ." For the protection of human health be attainable at the present time.
from the toxic properties of fluorenthene Therefore..the levels which may result

Frwhwoter Aquatic Life ingested through contaminated aquatic incremental increase of cancer risk. ov

The available dati for ethylbinzene" organisms alone, the ambient water the lifetimes are estimated at 100. 10-
indicate that acute toxicity to freshwater criterion Is determined to be 54 pg/l. and 10"'. The corresponding criteria ,i
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1.3 pg/L 0an pg/I. and 0.01 p4Afl Se/fR uiar Aquatc l - cnelnthe chronictoxicity of a
uepectively. Uf the above estimates ane mb& ovible data for mitr -smr fa o fv

made for consumption of aquatic - - eawcloraotadioneindicate ~ t freshwater aquatic Uif.
organisms only. excluding cons5umption 'txct to saltwater aquatic life =ccu s a~taAquoiic lfe .
of water. the levels mf 157 pSlL 15.7 at concentrations as low as 32 p~gll and tefnam o
918/I and 1ix jpsIL respectively Other would occur at Iowar ccntrations Teaalbedt o baeo

CO~tiOO ~Pf~teliinl dfi~eni among specie that ame more senaitive lonros of 5MC indCato ht ct
risk levels way be calculated by use of that thao tasted. N4o data are available toxicity to saltwater aquati life =can
the GAuidls The ris esIUMAt range ~ b ~ txct f *at concentrations as low as 0.5 pg/l
is presented for Information purposes conerning ~ th bo oiiyo and would ow at lower
and does not represent an Ageacy .saltwater aqilif conc~ ensitw thans hspetesed. aro
judgment on an -acceptable- risk level. mor Soar n alM s thse testai aro

Huma Heath - data ore available cancerning the
-Hptachior - .T tem i o f human Vhiot'lc toxicty Of a mixture of isomers

* F~shwtar~uatc lie - . -health from the potential carcinogenic of BHC to sensi~e saltwater aquatic

For heptacklor, the ;niterlon to protect effects due to exposure bf
freshwater aquatic life as derived usn hexacblorobutadiene through Ingestioni Jima Health -

theGuielnesIs Mpagll as a 34.- of contaminated water and
hou aerae nd heconenraton contaminated aquatic organIsms, the For thi maximum protection of humat

.shoulntcee CM.5 Pg/I at any tim;. -ambient water concentration should be helhfoteptnia adgic
--.%zer based on the non-threshold o ffect due to exposure of alpaia-HCH;

*-.Saltwvater Aquatic ffe assumption for this chemical. Howeve. through ingestion of contamina ted weate:
* Fr bptahlo th crteron o gect amr level may nM be attainable at the and contaminated aquatic organisms.

satwr aqutich life crierivned protect present timeL.Therefore the levels which the ambient water concentration should -

the Guidelines Is MOM03 #&g/l as a 24- -na itreult In Incremental Increase of b eobsdo h o-hehl
hour average and the concentration cancer risk over the lifetirnes.re . assumption for this chemical. However.
should not exceed 0.053 jag/l at any -estimated at 10-0. i0' and to-'. The -zero level way not be attainable at the

*time.'- - Corresponding criteria are 4.47 pg/I .4 present time. Therefore, the levels whid
- -. .. , ia~~g/L and0.0OispgfL respectively. Ufthe fysltnnrmftlneso

* ~Human HocKIMh .~..~- f- above estimates are made far - cancer risk. over the lifetimes are
* Fo themaxium potecidn r h .. -consumption of aquatic organisms only. estimated at 10rt Wff. and 2C0't The

health from the poteptial Cardnogenic, .'ecludinlg constuption of water, the crepodncrtiare9ng.92
*effects due to exposure of heptachlor .. levels are 500 Ip/L 50 pg/L and 5 MA8/ ng/L and.02 ng/L respectively. if the
thog andtono otaiae water respectively. Other concentrations above estma tes are made for.

-adcontaminated aquatic organisms. - T- epresenting different risk levels may be cosmtnofqaicrgnmsol.-
- te abiet wtercocenraton houd-calculated by use of-the Guidelines.TheC excluding consumption of water, the

the zerobaen te onetrtoshould risk estimate range is presented for - levels are 310 ng/L. 31.0 ngIL and 3.1
aseszmptio nr th cohrel. Howve. information purposes and does not ng/I respectively. Other concentrations
asemto n leva ti hemtinale atotee. represent-an Agency Judgment on an - representing different risk levels may be ~

*present time.ftherefore, the levels which .~acceptable" risk leveL - -, calculated by use of the Guidelines. The
may esut I Inremetalinceas ofrisk estimate range is presented for

cacrfk av' represent an Agency judgment on an .

-estmate at10-4 204. ad 1-t -The lt; 7 acceptable- risk level.
* . ~corresponding criteria are 2M7 114111, -28 F water Aquadic ife .-. oiemxmmpoe no ua-ni andth manimum protectionyl theuma

-- av estimate arespmade or t- - Tor Ltmndine'the criterion to protect health from the potential carcinogenicaboe etimtesam adeforfreshwater aquatic life as derived using effects due to exposure of beta-HCH
consumption of aquatic orgaisms 'IU5 ' the Guidelines Is 0.000 jag/i in a 24-hour throught Ingestion of contaminated waterLexcluding consumption of water, the'- average and the concentration should and contaminated aquatic organisms.
levels are 2.8 ng/I. as9 ng/I -and -not exceed .~~ at an tim the amin water concentration should
ug/L respectively. Other.be zero booeg/Inanyetimetarbihol
con.zentratians representing dffesent *.Selb woteA qualic Life f- assumptizeon fedon the nohres.holdw
risk levels may be calculated by use of .. for saltwater aquatic life the asse tovlwnoti e atial atower
the Guidelines. The risk estimate range - ozibintration of rdne should ~ eolvlmynot be atanbeaohis rsened or nfomaton urpses e~d .26jagl a an ~ne H daa * present time. Therefore, the levels which

is P eM~ fo WJ~M~taQ urpoes xced M8 pal)at ny tme.No ata-. mance rsl, oveinrtemletlimese e*and does not reresent an Agency ' ame available concerning the chrdhic canmay rslt ove thcelent a reseo
judgment a nacetberiklv.. bdty of Uindone to sensitive saltwater estimated at 10-10tand 1-rThe

Ha.fachorobutediaU. e . quatic We- tj.j . oeponding crteria are 153 ngIL 10.
P*v* wic .A -ticl*. 1g/I.and21.3 ngIL respectively. If the

The ~ ~ ~ Ashae avial at a . Iv Aquniicf V shaove estimates are made for
The va~ale dti Jr fconsumption of aquatic organisms only.

hrxachlorabutadien Indicate that acute Thes ivi1able date for a mixture of exldPgcos Mpf of water, the
and chrrxzicoicity to freshwater . Isomers of BHC Indicate that acute . leve lare 547 rAS/IZ W4 ngtI.and &47
aquatic life occur at concentrations as toxicity to freshwater aquatic life occurs ng/L respectively. Other concentrations
low as so and 9.3 gag/I. respectively, and at concentrations as low as 100 Og/I and representing different risk levels may be K
would occur at lower concentrations would occur at lower concentrations calculated by use of the Guidelines. The
among specie.s that are more sensitive among species that are more sensitive risk estimate range is presented for
than those tested. . . than those tested. No data are available information purposes and does not

i- 3O0
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represean Agency judgment on- aquatic lifa occurs £t ceamrdu 8on Ingesed through contaminated aquatic :
-,mcoptale rsk ovl.low as 7.0 and 1. "AgI respectively. ad organisma alone. the ambient water

Fo th uiu rosno tma n Y*"l occr:a lower concentrations 'crterion Is determined to be 520 m#/L
health Ium amon potantatammoeienitv
effect due to exposure of thah-HOI . testsed. '-

* through Miestiom of contaminated water SdwoterAquaifc Life Fehwtr Aquot/e'Lf
-and contaminated aquatic organisms. Fo toa-eoeabela h

* the ambient water .acnrdnsol The available data to tha t ero (in t "t l topurotec Aeshe
be r. based on the nont-threshold - hexachloracyclopentadlens Indicate tha t eruaicnf asn eived) win poet ehae
assumption for this chemicaL However, satie kticity to saltwater aquatic life Guielife Is dere uingl thlegie
unto level may not be attainable at th q ccurs at ioncentrations as lo as 7.0 )u)d&l48e as th uei a 24-.gie

Imn time. Thrfr.televels which A0' and would ocubou atam ay(3~ nadnteslm n4Penasdan2o-
my result In Ice ntal Inae of ~fcneaml ang Species trs #O bol o ececte numarion

*~ ~ ~ ~ & aacr mlkoe the lifetime$'ar *f oe snalivq than those tested. No vaeg/ive Sb y~ not exced numercal
estimated at 10".~ 210. and.20-. The -f dat are anybl toncme.n the example atto b I( hardiness-4

*correspondin criteria are in3 ng/L 123 .chronic oDdcit o- -I - k taytm.Freape thinse .
ng/Land .23 jL rspecive t.I th* hexechXlorocycietadlene to sensitive.Sfo0. lflo. and 200 g/l as CaCO@ the '

*above esate are mad fog - saltwater aquatic life. - -criteria are 0J. 34 and 21) "A/
ab v asP m te o q an l m ad e U forY Hrespecti-~ n.-. -. m v e ly . as 24 w av ra es an

a IP1lud0n cnuinofee arisb 001e ... *.Rel the concentrations should not exceed74
levlsar 44 a/I 4.4aI.th n-.1 For cop i U 7 es two IM and 400 jpg/L respectively, at any

AI respctivel. Other concentratlons approaches w ure ed to derive m..-
representing different risk levels my be hcrl o leel far . Ba -taerqacLfheahoracyclopentadane Baed on* SlvtzqccLf
calculated by use of the Guidelines& The available toxicity data. for the 7- Te vailabile date for total
risk estimate rangeIs presented for: - rtctao p-li helh th deied rivea lead indicate that acute and

Infomaton urpsesanddoe ~i level is 206 pg/L Uping available chronic toxicity to saltwater aquatic life
represent an Agency budgment on an. %

* iaccptaleris level . - - orgaiablsptiq data, for controlling occo at conicentrations as low as ON
For pthe .aiu rteto fh undesirable taste and odor quality of. and 25 pg/L respectively. and would

healthe fromth proteti carcinogeni abietwatr the estimated level is 2.0 occur at lower concentrations among
efet det exposure of gem- .HCH - -WL it should bercpzt that - species that are more sensitive than

through Ingestion ot contamnibated water -alsa a 5 at o : -toetse. - *andconamiatd auatc orgnhus. taishnt water quality criterion . Human Health7
* an conaminted quatc~ iin,* have limitations and have no.

theambentwatr cncetraion d torated relationship to potential - Te ambient water quality criterioni

tsolb ad astono thise micar - adverse human health effecti. *~- for lead Is recommended to be identical
throdr aser o n leve mynti bemcl *s~ - I . to the existing drinking water standard

-wvir. olvemayote o@~ -whichIs So pg/I. Analysis of the toxic
attainable-at the present time. - FreahwaterAquadc-Life *- effects data resulted In a calculated
Therefore the levels which may result In - .- level which is protective to human

-the lifetime are estimated at2iOG. l0-'%. Idct that-acute toxcicity to freshwater- contaminated water and contaminated
and 10-t The corresponding criteria are aquaticlife ocurs at concentrations as aquatic organisms. The calculitted value
2s ng/l tu. ng/1 and IM5 ag/I.- low as 117.01M pagfl anid would occur at_ to comparable to the present standard.
resIoPecIvely. If the above estimates am 1OWi Cocntd'ong aong Species .For this reason a selective criterion
imade for consumption of aqtatic - that are more sensitive than those* .. baeonxpsrsllyrm

~ - : ~ ata re cncering consumption ofa LSains of aquatic
watr. he evls e $3 Q W th chou'r.to~dtyofisahorneto organisms was ntderived.

* ne/.6.ag/I.,spgctlvely.Othir - Mi- esitive hisshwater aquatic life.-- -

Idfev- J.- -t -. .. .. Memor*concentratdonsnt rpeentgdffrn .* - l- jn er.1qa5 ti Life- ' - -.- - *

risk levels may be calculated by use of A.j v1abevt ori ~ ~ rshwateiiiquatic Life.-
is thesienes. The risor etimat pupoe Indcate that acute toxicity to saltwater' For total recverble mercury-the

is resnte fo Inoratin prpoes .'aquatic life occurs at concentrations as- criterion to protect freshwater aquatic
an - udomen t n rin an cpAgency~ - low as 22.50 Ig/l and would ocr at life as derived usins the Guidelines is
usgersnt guidelmstsW ins ae. -- lower concencte lons among species p 0-00W5 pag/I as a 24-hour average and

stisfactory criterion cannot be derived that are more sensitive than those the concentration should not exceed -

st~~ew~tested. No date are available coacdening 0.001 pI at any tim. -

* the available dateafor dehtaH.O ; sniiet ehv-r uislf
-Using the present guidelines. a senstiv saltwater aquatic lioe Satoatalrecoverale w - h

setifacorycritrio canot e drivd Huan eoJh .criterion to protect saltwater aquatic life
at thitime dea tor epa5~in y C Forthe protection of human health as derived using the Guidelines is 0.M= -

theavalabe dta o. peion-OL .. -from 'the toxic properties of isophorone pg/I as a 24-hour averagie and the
* - axahl~cydpeaadi - inested through water and concenta don should not exced 3.7 Pg/I
* - . - .contaminated aquatic organisms, the at any time.*

* Frsh water Aquabc Ly ambient water citerion Is determined to HDr ot
U avial-dt o be .2mg/l. t 't

f bexachloromcyclopentadiene indicate that For the protection at human health For the protection of human health
* - acute and chronic toxicity to freshwater trm the toxic properties of isophororie from the toxic properties of mercury
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S Ineted through watt and . - Jiaiam Ho/t• .. ., SaltwoterA queue LI,,
Sontamnated aquatic organisms, the t a protection "of huma health The vailble dat e n o m
Sambient water citrion la determined to. from the toxic properties of nickel indicate that acute toxcity to saltwater
be 144 ai/ -I - ngested through water snd aquatic if occurs at concentratio as

For the protection o hnan health eotlnatd aquatic organisms, the low as CM,5 pi/I and would occur at
.bum the toxic Properties of mercury ambient water cdlmain determined to lower concenuatios among species
Ingested through onataminated aquatlc -be1.4 p/L -. . . . that amore sensiti tnu thee
oganims alone, the ambient water - .For the protection of his health tested. No data am available concern g
criei is determiabd to be 146 ng/L - om ths,-a properties of nickel the chroni toxcty of Wophenols t
... xs,-- Values e Ineed throuh contaminated aquatic Sensitive saltwater aquatic life.
esnomption of freshwater. esuarjn and' o"ganisms alone, the ambient water

I @pect"s. :.. Hua fofdail dtoecvgLoRath. ofhmneat.,-' a - . ,.- .... Iabmoem5 p5'0oO/t" HtiOI
-F t h. protecion . .o. .. -ealth

hmtetoxic propartia of L4-dialtro-o-RwshwcterAqgoicLf@ ..nwa erAqua Life awso ngested through water and
contaminaten~ d aquatcgn isms the ..

The available data to naph ] ".lene The almlfable data 1wnlta ena n
indicate that acute and chronic toxicity ".Indicale that acute btnxic bs hwater ambient Waterfis
to freshwater aquatic Ide occu at Frquatc life occul at dw poaotct o bf human .. ealth to
cctrIatst as low as 2.300 and M low a *V.00 /Iand would occur at fo th proprieo s of anhtho-

AL respectively, and ,ouldvect, at - lower concentrations amon species " reso inet, of contamnted
lower concentrations among species* that ane more sensitive "ha those ItUtdthugmtaasd
flhart are more than t e test*d. No definitive data are available aquatic organisms alone, the ambient
• .--, .. . • - ....encering the chronic toidty of water.aiterlon is etarmined to be M65 '..

q" " - "troben"en- to sensitive e"hwater "... " : . ...-- ". o .d . -~wa of - . . -.Sqf,.ow,,,jo~c*..'".-.: -: ;-;: aquit~i. . .lu -h l hprotecdofhumanhealth
" "a-. . " - -.. from the toxic properties of

-rthe avallable data for naphthalen7s .wr.'Jc . - . - di,,rop olted hg ater
indicate that acutitaxncity-tosaltwatohet Igetd hiuhwae

aquticlif ocursat oncatrtlos ~ -Th ismelawke data for uitrobnzen and contaminated aquatic organisms.aquatc lie occrs a co~etraindi cats that acute toxicity to saltwater the ambient water attaion Is
lOW s 2350j41 an WOld OW t *aquatic life occurs at concentrations as determined to be 70 MXl

lower concentrations a p .m s150 a/ ndwudocu t- For the -prototonofmnhat
that are mmr sensitive than tOsefo h ~d ae o
tested. No data are avaniable7 CCOC hi t we1 , or snseiti s than - teos tx ple of
the chronic toxicity of naphthalene tha more Sesv thanern inobn inate qutic troud loesensitive saltwater-aquaticIl1. - tested. No data ire ovailable -wezn cna~ ate aqutiogn ismsaae

- .~~.. " ~the chimic toxicity of nitrobenzeve to - the ambient wtrcieinI"-*i-n -- -- h . 1- se • nsitiv--e sa--.atr q a l. . e determ ined to be 2 .3 mg/L

* . Usig te - Jimanleauh .Using the presut guldellnes.a
- satisfactorypr dles .atfcoh criterion cannot be deriver - ti er t theion slen be dov .r.scr poses, two at this tfie due to the Inufficiency n

at histim du toth Inuffciecy n..* pproaches, weon used to derive - the available data for moomzutopheaol.
the avaable dat fm naphhalna. .: -criterion levels for nitrobeuzene Based Using the prisent guidelines. a

* Nicke onavailble toxicity data.for the satisfactory criterion caot be derived
, ,- rotection of public health. tbs derived at this time de to t e Inrufliciency in

4le4el a No m/ U aalb le *c . the aailable t for wi- .uophenol.

.. .... toa 1 - ...l-._:. ..... t+:. .':.A -. € emlm'll~uu~#

criterion pan pag/1 to protect usns~cdte o otoli

! unesral ,Wft W War q t. of.

-aquatic life as derived usn the -*. ambient unter. the estImated level is.30 Fiwhwotr Aqua&c life-
Guidelines is the numerical valueg, igven pg. It should be recozed that -The available data for ,osamnes

-by e(O.7e [in (hardnass)J +I1M)S ass aM- .organoleptic data as a basis forIniaettacetoctyo sb t:hou avrag an th cocentration (IZj -establishing a water quality criictlta auetoiitro ishaeho" soulaveragd otuhe ceone,. h t n aquatic life occurs it concentrations a

hvalue given by ehrm .... . . . .demonstrated relitionsh.p to potential .owr 5 om flain amon ocur a.-
4.021 at anytime. For example; .. t adv.e human health-effects. ..

Fo- -lj. , e : -.:- .,.;;, : _. d= .or= -=l, that" ar mo eniie hnhs

-.- hrde~esof 109and=m mgj4 ;:.N itropotls * . .. - tsted. No data an availble concernn
...P t J ; mp;1e- " 4Lft the chronic toxicity oftaitros" . -. totfiela s t .-- -, tsensitive freshwater aquatic life.
and the concentrations should not '% 7sw available daata t s -l The tdta" 14

* exceed 2.10.L10aM0 .and 3 indicapn that acute toxicity to •ttwate; - -tatto iJ
respectively, at any ut" aquatic Ufa occurs at concentrat o s as ,The avalable data for rosamines
S low as 23 Oglg/I and would occu indicate that acute toxicity to saltwaterS- " -Li f lower concentrations among speces aquatic life occurs at concentrations asFor total recovembli n e the'  that a mr r smitive than th1s.- low as 3400 W1g/o and would occur a
criterion to protect satwat i aquatic tested. No data are available concerning lower conetations among species
as derived using the Guidelines Is 7 . the chronic toxicity of nitr"phe•ols to that ore more sensitive then those

.a as a 244os average apd the !*..;. sensitive freshwatae aquatic Ufa but tested. No dat are available oncerninj .
concentration should not e"eed 14 , "'g toxicity aon species of Ig&e occurs at the chronic toxiclty ofnitrosamnes to
I tanyrtim J '" concentrations as low as 250 sl/L sensitive saltwater aquatic idfe.

I . -. ,.. ;

•~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~l 3 2-. ._. .. ',.. oocs.t~o ao=sods mu~]tca'm~nmttoss.

. 'l~o o molts~til~lu 1Ue ttd o it ,eiv~al oo~iI "lwr%;cm~lo lml pce
"' os derived uinl the da 17. e : D I.J O ioJl tto ta r oeoitv ntos"
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Ifuaiaauaeith Of q&I64 mg/land CU a. Peacospeo
thmaimm oecio o rea spectivly. If the above esiatsa AmhwrvierAquatic ieFor ~ mae maiu 1wainOfhU 0d o osumpton o qai

gfftj hm th P~otentacr inogenicony ecudn cnumt The available data for
*~ ~ ~~imn througha ingestion of water. the levels all saM8 AS W petclrpe. niaeta ct

w * ~ ater and. ag/I. and W6. ag/. respectively. Ote and chronic toxicity to freshwater.
* u..tamatdautcrgnss h mcebtosrpeetn llr aquatic life ocaur at concentrations as

aiet Water concentrationl should be, risk levels -ay be calculated by use of wlow Ocg u ad 3ow2 con/I. rtieyond
awe~~ thedana noon-threshold -. -the Guideae. 71@ risk estimateimage aoaaeoe#a

asssaponforthi camiaL ~wvai_ b resntd fr ifomaton urosea- of speades tha aI mo sesiive
Soro level way not be attainable at the *.md does ot repreen an Agency - -than those tested. -. .
prsn doe 7herefore. the levels which judplent an an -acceptable- risk leveL kltwotrAzadcl&f
-imay meut inlwementalimeaseof jP-Fr the@MaxjMmprOtecn fhuMan Th available data f0r
cace risk oam the. lietimes are halt from the potential carcinogenic. enachlorophenol indicate that acute
estimated at W-G. 11M and 10' Moe offe~ats due to exposure in a- an diolto e to satae aqa I .

wres~sdng@Ieri are14 g/I.2.4 albosodlphenybamine through Ingestion Wie occur at concentrations an low as 3
usI 'n 14 g/I. espectivly, If the.* of contaminated-water and - and 34 jgI epciey n ol

~ esimats - adeooraminated aquatic ogais, the Occur at lower concsntrminag
M msmptoa of aquatic organism only. ambient water concentration should be species that are more sensitive ta

excluding~~WIV b053p1 fWtl aseion the non-threshold thoe tested.-
levels are 160.0 MA gI&= ng a/ndtisHwvr. HWIia~assumptIon for thschemical. HwvrLOaomg/I. respectively. Other Huma zeHleeemynalethaha a h
concentrations representing different zeolvlmyntbe-titbea h

riklevels may be calculated by us of Present tim Therefore, the levels whc For comparisdn purposes. two
the CwdelTie7t risk estimate range may result In Incremental Increase of approche were used to derive

thPesnefoInomtn purposes caner ris. Ove th lieaesar criterion ]evels for pentachlrophnoL.is pesetedforInfomaton urpsesBased on available toxicity data, for the
* ~and doso represent an Agency -estimated at li0. 100.1 and 10-. The jeto fpbi elh h eie

on an -acceptae risk level. level~l~i Is Mtg in areailab00e
For th max~imum protecto ofhumoan 4.800 ag/Iand 490 g/I.respectively. Ifs20 gLUsn vial

health froim the potentislal nani,: .b abov estimates are made for ndal taa for controlling
ambi tastea and odor quality ofeffects due to expoeweaofa- *. consumption of aquatic organisms only, mintwtr the estimated level is 30P u twoeodlethylamine through lagestin oi- excluding consumotion of water. the. jag/I It should be recognized that

contaiated water and ciante Ilevels aim 161.00 AI M2.06 n/I and ognlpi aaa ai o
aqua organisms. the amblpnt water -_24.10 ag/I. respectively. Other Ostabing ai ater quaaiy crtro

concentration should-be zero based'on concentrations representing different hav limitations and have no
the non-threshoil assumption for this. risk levels may be calculated byusof. dmntaerlaoshpoptnil

chmcLHowvever. zero level may not -the Guidelines. The risk estimate range adverse human health effects. .be attainable at the present time.. -I presented for information purposes --

Thersfore. the levels which my result In and does not represent an Agency Pheno
inreental Increase Of caner risk, Over Judgment an an "acceptable- rsk level. FreshwattrAquatic Life

the lifetimes are estimated at 10r'. 10O For the maximum protection of human The available data for phenol Indicaste
andurt' The core@ di itiria am:- health from the potential carcinogenic ta cteadcrnc oiiyt
*agI #~0.8nj.aMA=V L- - %n- e ffsets due to exposure in a- frehwater aquatic life occur a
respectively. If the above estimates are tr Igsonf,-oceraisaslw at20 n
* mad forconsmptio of quatc ~-contaminated water and contaminated - 2.w6 jag/I respectively, and would

orgniss oly.axhadng onsmpton aquatic organisms; the ambient water Occur at lower concentrations among
of water. t" levels an 2240 UAI 2. concentration should be zero based on *species that are more seniieta
AI and 224 nA. respectively. Other th -- n ensitiv thanin o hs - hs ete. *

*concentration5 rpresentgdifferent.- cheal. o ever, zermpon ve mays n ths tetd
risk. levels may be calculated by*use of bma a oweainamleve e ynt time. tiAquaticaLfe
the Guidelines.71Te rskestichaerng --'be ttrfore *the re en hichmesut h vial atohnlIdct

*is presented for Information purposes ar rethleeswihmyrslin 7eviabeltfopeolIdce
an~d doem not represent an Agency ntiwrase of cancer risk, over that acute toxicity to saltwater aquatic

-Judgment on an "acceptable' risk is:-eI. the lifetimes are estimated at ir. 20-0. life Occurs at concentrations as low as
C-__ ..- an lit Te cot sondng citeia 5.800 ug and would occur at lower

* For the may'smum o4 f M~*ad1-.Tecrepnigciei r
* eathfrm h ptetil ac'~gn~ -;160 n&/ 180n/ n .Concentrations among species that ar

effets ue o eposusi spetivly.If te'ao a te am more sensitive than those tested. Noeffets de toexpsure~ ~ espctivly~ f t e_ oestimaesae data ame available concerning the
buiyiamine through Ingestionr T ~~ made for consumption of aquatic '--crnctxyo hnlt estv
contamina ted water and contaminated .fgaflhems only, excluding coflsu fchroi sa twt quti Pnl tosee.iv

10 - aquatic organisms.the ambient water - of water, the levels am, oio.owo g/I. atatrauti ie
4concentration should be zero based on 9. 1.30 na/I and 1110 ag/i respectively.. Human Health

the non-threshold assumption for this - te cocn*tosrersnig7 For comparison Purposes. two
chemical. However, zero level may not' diffrent risk levels may he calculated -approaches were used to derive
'be attainable at the presenttime. - b softeudeis.erikcteonlvsfrphoLBedo

Thrfore. the levels which ma result in, estimate range to presented for -available toxicity data. for the
incremental Increase of cancer risk, over Information purposes and does not -- prtection of public health, the derived
the lifetiomes are estimated at 10-t 20-. sepresent an Agency Judgment on an level is 3.5 mg/I. Using available
and 10't The correspondinlg criteria aim ' acceptable" risk level. -organoleptic data, for controlling
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undesirable %at an oo qualiy of cotta'e aqaicmarss sst. tprsnta AeiyvLg as 
ambient watar the estimaue I.,.! 1 .0. he ambietaterci klin ia -eptable-zklvl.

mIt should bi emu that detitminid to be 154 515/I Polysivclear Aromatic Hydroctrhss
orgnoepIRI dat am W is far Far the protection of busies health (As
astabahinga waferquality ciehna k rm the toidc pmpt o ddl-
have limitaedn an have no ethylbexyl-phth ate hneated through PwishwaterAquadc 14
demonstrated rmletionship to potential - water and miemlusated aquatic The Iied freshwater data base
adverse human health aficta. organisms. the am2111e1t "atem criterion' available for polynuclear aromatic

forth potctonofasu health bioconcentration studieswith two
rfntwr Aqua*icI*fa the oi

7Uaahe ledt for Ihhlt - .conicernig acute or chronic tedcty.
Pbthelaie hatats ..:*' 4*s dti teb d5roL ughbn.motyfrmsor en

es indicate thtacute and chronlc conamiatd ruifquedenita alne
toxicity to freshwater equalic life occur the ambient water aitedon -sThavibldetfrpyn erat cmnanttons as low as W nd 3 determined. to .be M mg/I.Teaalbedtafrpl'ula

Srespectively. and would occur at ad 3111lilu aromatic hydrocarbons indicate thataal cute toxicity to slwtrautclfcoricenbtlons aaltane aquatiesf
that ane mare sensitive. than tose - ?aswoterAquoro Life - seat at concentrations as low as 3W0
tested. v- g/! aid would occur at lower

FWpolychlurinated W A quaNtic concentrationsang species that are
*ShaffirlAqiiatic Life Citerion to protect freshwater autc more sensitive thnthose tested. N

Thew available da o iba -. life as derived wsing the Gouidelines it data are available boncerning the
" eter$ indicate that sate toict to 614 pg/I as a 24-hour average-7he. chronic toxicitj of polynuclear aromatic

*saltwater aquatic life sewat - available data indicate that acute hydrocarbons to sensitive saltwater
* concentrations as lwaa.34 pgA and toxicity to freshwater aquatic Mif - quaticlffe.
* ~would occu at Iowera sbtos* probably will ounlysm~r at ta

amn 0a oesonde" cocetation above 2 2 p811 an ht mmrWt
than those: tasted. No datae a zvuble the' 2440averiage should Provide For the uzzamam pro*tection of human

* concerning the &M niiyc adequate protectioni egahit acute health hamn the potential carcinopenic
phdataluity efer to eestv ataeffects due to exoure. of PA~s throcub

aqai ieb *it om spec'i ofSfwte~~lv ingestion ofcontandiated water and
&Isal&a scams at Cocenbtabls lowascnmiteaqtcorns.th

* PilL... -.. * Frolrdlotnui biphenylsa e aibient water concenutaton should be
JfumaailCriterio t : o eftweaistuafc life zeobased on the win-tirushold

..~j ~ Jimm as derived atgteuilns mo assumption forlhis chemical. However.
Far 6@th e cino human healt - g/I assa 244-ha averg. The available zeoT level may not be attainable at the

* .- romtheu~cropztis o dimetyI~-. data. Indicate that acute toiddyto present time. Therefore, the levels which
* ~~phihalate ingese tiviogh water and 'siltwater aquaficlife probably wil only myrsl nimmna nraeo

contaminated equatic organhams. the arat comonfabbans above WD PS/I cancer vlsk over the lifetime are
-ambient water citerion is dataibd to and that the 24-bow aveage ihuld - estimated at 10 "% 10-t and 10- ' The

be 313 mg/I.provide adequate protection against corresponding criteria are 25 gi.2
For the protection of humain heah acute toxiciy.-,J-. - n/L and .22 ng/I. Tespectively. If the

fromthe oxic ~ th I HI H.&ih -above estimtes are made for
phthalate hneste thog - o pto of aquatic organisms only.
contaminated aquatic organims an. Prw theU.Mqb i protection of human iildnCIismtO wtr h
the ambient water criterion to. - hebh ho. th.aotentil ccn levels repectively Othe n; nd 3.ion

Frthe protection ofumaan health-' neto fcnaiae n rrsenin diffeent riak levels mawy be '

I. ~ to at* Wf raff of cotmiaed*YaIwqns h calculated by use of the Guidelines. The-
phthalate ngeisted through water and'~ amblient twafer cmncentration should be risk estimate range Is presented for-
contaminated aquatic orgonisms. the -'*eobased on the noo-threshold *~. Information purposes and does not
ambleit water wtlaein Is deternend to:' aesumnptlon for this chemical. However. rereent an Agency ludgmsut on an
belg/ 3human zero level masy not be attainable at the * acceptable' risk leveL.

Fatrh, proaectIon of bmnhealth' -present time. Therefore. the Ieveei which SeoioIm
-. from 4he txic properties of die&*l -Pmay result In humemental inres of mwsrAutcLf

phthalate ingested through * - cancer "is over the lifetme am m bi'A,&akL
contaminsted aquatic organismui, eimmated atW 20a d W.71 8 Fa total reovrable inaornc
the ambient water criterion 'Is - ovsondlngultieria are jilngILe 0.3 elenite the criterion to potc

det~~~rm~~ned 1oti s/29. ' aA and .007 AgSA MOepatively. If the huswater aquatic lfe as derived using
Far the protection of human health, %- save estimates ane ae far the Guidelines Is 25 "A/ as a Z3hour

from the toxic propertis of dibutyl. consumption of aquatic organhusaoniy. average and the concetration should
.pbdhtat ingested through water and ecuigconsumption of water. the not exceed 260 pg/i at any time.

* contaminated aquatic organisms..tha evl are . L A79l .W3nl a" nd 0 The available data for Inorgnic
ambient water criterion Is determined to vAgI respectively. Other concentrations salanate indicate that acute tiity to
be 36 mg/L repreaentlig different risk levels mnay be freshwatter aquatic ie occmn at
-For the protection of kuman health calculiated by use of the Guidelines. The concentrations as low as 7M pg/I ane
fkem the toxic properties of dibutyl- risk etstimt sange is presented for would occur at lower oonintuans

*phthala ingested through . information purposes and does not among species that ane more aenetive
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* htes e tested. No daes am available consuioptlea of U #rams of aquatic aquatic Wie vansa coacentratioms as
oncomng the chronic toxicity of - orais was not derived. low as LIN3 pg/ and would occur at

aweiskuate to sensitive .- lower concentations among sped"e
!a aquatic NIL that ane more sensitive than those

De~twtat~q@tk~fe ' FTheavalabutfle Jesed No data are available coneMnnSelewter~uatkO _7the chronic toxicity of thallium to
For tow- -cvrl Inerracicoaothylm Indicate that acute 7sensitive saltwater aquatic lie. Z

eljgal he-crtilco to Protect saltwater%
aquti lfeasdeivd sig heand chrunic toxicity to freshwater )fhomfilth % p

aquti hi as deie i h aquatic If cocu at concentrations IRS poeto fhmnhat
Guidelnes In54 POas a 2-houras 11U0 and aw "gAI respectively. For the poeto fhmnhat

* iege and shoo inebi sId.l an would occur at lowe from-he toxic propaerties of thallium
nt exceed 410 Pig/I at ano im.spce thaem Ingested through water and

II. ~ ~ ~ a datativ Mik availabl toeenngt.s * cnta Inatdquatic organisms. the
loiiy of Inorganic seleatto op .. " * . ambient wate r iterion Is determined to

saltwatera 9q~tdIf5. .qa- SahwAqdcWIA be 13 pig/L-
Mii 1110120he vailable data for For the protection of human health

* . ~~he ambient Water quality Criterion tetrahloo~thylons indicate that acute ~ ~ Poete ftalu
ur"0oisrecommended to be and aus~ oosltaenautc taminated aquatic

khda to teidstng drinking water life ocr at concentrations low as v-s~lo e the ambient water
ia 2 pj7 Anlimi of 1WW nd 50 # repectveletermriined to be 4a "AI

standard which I 0pjLAayi f 1.0 n 5 al epciey n
- hetoxic effects data resulted in a would occur at lowarcmicentrations Toluene,

calultedleelwhih s rotctveof among seisthat are more sensitive
haluae h el ih ag Is rtecetionofe than those tested. Ftnsh wter Aquatic life

* cntmiate wte and coo mnated a~maHat --- Thie available data for toluene -

autcorganisms. Th aluaedvlu nicate that acute toxicity to freshwater
auatic l to doe presenat standard. . For the m iumprotection of human aquatic life occurs at concentrations as

Ftis rm asnable eciamtlm health from the potential carcinogenic low as 17.500 pgt/I and would occur at
aosd a APM Selyvefrzon-fet u to eximumr of netino lower coetrations among species-

tj ram Ofa ;~c stmhlooo* throduugh igsonf thtare more sensitive than those
, ~ a csupon otU~ aejuitfo contaminatedlwater and contaminated tested. No date are available concerning

aquaic ogansmsthe mbint wter the Chronic toxicity of toluene to
concetraton shnld e zer basd on sensitive freshwater aquatic life. .:*

pgs~srqai ife the sinothrehold assumption for this Satae Aqai -
the f-i, 64- Awmical. However, zero levelmay not

-For freshwater aqatic U1f4 th 3 ... .- be attainable at the present time. 71@h available data for toluene
concetration (in "A) of total *-. Tharafage the levels which may result In lIlcate that acute and chronictoxicity.

-rcverable silver should not exceed the Incremental Increase of cancer risk over to saltwater aquatic life occur at L
numerical value given by "81- Aln life Mtime an estimated at 10-6. 20-6 concentsatias as low as L.300 and 5.000

wd*#K~ at any time. Fo;~and 20 Moh corresponding criteria are "A respectively, and would occur at* example. atnharanese Of 80. 1O2 a pg/ A WJl. and MS pg/I, respectively. lower concentrations among species
mg/tas ceable *the ho n t the above estimates em made for that are more sensitive than those

totl ecverbl slvr soud ot consumption of squatfc organisms only, tested, .
exceedL 4.21. and 13 pVIL resectivly. exclding consmption of water, the'i

*~ ~ a any time. The available data indicate Mea~e 6. gL68 pg/I. and .8
thajchrnictoxicity to fieshwater. :.. .,p/m~dgyObw-iet o h rtciu fhmnhataquati lifemay ocur. a sencetiuau different risk levels may be from the toxic properties of toluene

-a alwas *1pg/L .:.~. , mal ed by use of the Guidelines. The. ingested through water and -

~.t~ofi~i~r ~ .L - ~ *-.sk sti aterag is presented for--.' contaminalted aquatic organisms. the
Forsitwaar a~at~ i~~ ~. -~ - '.inf tion purposes and does iot - ambient water criterion is determined to

* cocetrtin o tta rcoerble sivr Opeqt an Agency udgment onan:r- be 14.3 mlL.shcoul~da o totael. reg/ a a v*! -aceptable" Ask level... . For the protection of humnan health
- =Nodteeavalalecflctn~gth mm.. :: ... ~.f ff= the toxic properties of toluene

No da t y oanse alonel theern ambint te
* ~ ~ ~ ~ "u .~ e 1hlie -. Ingested through contaminated aquatic

chrnic toxct watler 4~seitro dcttaauencroitzctw aahn
forsiler s rcomened o b cncmeransase loUs140 an rt oraim alho e.uthe Lien wae

Idnalfw tte eistin drinknae gI epciey n ollocu t Frtxpeetecieint rtc
stadad hih I 5 p/ Anlyisof ?e concaentatn afong ecies cresiters dqutriniea eied usin 4 g

the oxi effctsdateresltedin - -- di th t ut ore se churni thoe the Gaauensi0.1 gIaa14ou

foumav n eh ganstde th ineinf ect co ntrti~ns aslow .0 asd 40 - no exced A /aanytie
coentiated ther astngdrcontainated. ygL reptivr y a. ond o l xourao oahestecieio t rtc
sauac ohicaniss The ccAe alue o cnetation amn spce fre.shiwter aquatic life a eie sn
this oaabeto dtae presule n tnard - . that- an mom .ta ths For saidlinaer aaic 1 life asahe h

For this meason a selective criterion. The available date for thallium concentration of toxaphene should not
* based on exposure solely from - .:indicate that acute toxicity to saltwater exceed 0.070 #&11let any time. No data
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ans avaiable coincerning the Chronic d thelo-theshold assumption for this exceed the numerical value given by
laxirty of toxaphesa to osiffy chemical. Hlowever. seir level may not @40 'a 4hoaS4 - 4 at any #m&. For
altwater aquatic le be attainable at the preset drns example, at hardnsess of 510. and

Ifai~na Heath Threfgre the levels which may result tn 200 mg/I as CaCO, Ike concentration of
Ruinn HelthIaramental increase of cancer risk over total recoverable Ma should not exceoc

yor the maximfum protection of humnan the lietime ane estimated at 2O 0-0 Ur80%f 2Mo aid 570 po/ at any time.
health h..f the Potential carcinoenc end 1o-'t U u~odi criteria an ~ orqwIc*
effects due to exposure Of toxapben - VPg/I. U. ) las/IM
through ingetion of ontaminated water respyctively. Vf the above estimates are For total recoverable zinc the aiteuiw .

-and contanted aquatic augeanm made for consumption of aquatic -to protect aalwater aquatc Ife as
the ambient water concentration sold organisms only. ecuding consumption derived using teGilnes Is sn pg/I

* be Sam0 based onthe ncOIDthreShbd 91 watr, the levels arn 30 gg/L, 0.7 as a 24-how averae and the
assumption for this chemical. However.. -pA and &a pg/I respectively. Other concentration should not exceed 170 pag.
nero level my not be attainable at thse 'concentrntions represeting dsiffn 'I at any time.
present time. Thaefome the levels which risk levels may be calcalited by amof Huma Healt
my result In Incremental nmease of the Guidelines. The risk estimate range
cancer risk over the lifetime are is presented for information purposes.- Sufficient data bsnot available for K

estimated at iOr, 2f06 and Wr. The and does aot represent an Agenmcy zinc to derive a lev" which .would
covsoding criteria 'at 7.2 agAI m1 Judgment cc an -acceptable" risk level protect agatzvt the potential toxicity of

nai, ad.7 gI i -wed this compound. Using available
above estimates an made for argnoeIc data, far contlling

-consumption of aquatic organisms Only. - FihahWDAquatc Lftj - min atr tase etaed qualis of
excluding consumptioni Of Water. the -No freshwater organisms he" been amin waer be sfsalJrlI
levels am 7.2 ag/I .73 SAg. and M ag/I tested with vinyl chloride and no t sanzdta
respectively. Other concentrations sttmn a emd ocrigaue organol=ptc da a asis for

astalishn awater quality criteriarepresenting different risk levels may be or chroic toxicty.* ~etbaiga hv o
calculated by use of the Guidelines The . have limitations adhv o
risk estimate range IS presented for - kl,,aAquaicLOe- demonstrated relationship to potential

*information purposes and doesno %No Saltwater oanisms have been adeshuahalheec.
rpeetaAgnyjmtonan tested with vinyl chloride and no .Apudx3Giig o eiig .-

* aceptable" riklvL. Statement can be made concerning acate Wotw Quality Crded for the protetior

-~oothla or chou toxicity of Aquatic Uifa and Its Uses

PmJ~~weFortqe Mewhe protectionL& of Iua trdud
The available deta forlt ham--c the axim p rcinofguni This version of the Guidelines

bblirethylene indicate that helhcrmuhtetnta:Wm~nl provides clar~f cations, additional.
-. toxicty to frshwater aquatic lif nen effects due to exposure Of vinyl chloride details. and techunical and editorial

at oncntrtios a lo asu~oo jg/i through Ingestion of contaminated water changes in the last version published in
.~anid would occur at lower adcnmiteaqtc ' the Federal Register [44 FR 15970 (Mari -

concentrations among sp"ttae -the ambient water concentration should is. -109). ThiS version incorporates
more sensitive than those tested. No .b m asdothnntreol: changes resulting from commente on .'

-. at ae valalecommngthe- : assurnptioa for this chemcL However, previous versions and from experience -
chronic toxicity of trlchloroeThylene to -. a lvlmy o eatinbea h gained during UaS EPA's use of the

-Sensitive freshwater aquatic life but . presem time. Therefore, the levels which pevious verIons. Future versions of tht
* .adverse behavioral effects occure to one myutI udlnswl noprt e da

spce a ocetaiose lns- -' cacer rk over the lifetime a 'Wand data as their usefulness Is
-L9 -. -.- estimated at Mrs, U0". and 10. The demonstrted.

* olg/.. ..Iursodi 154 W 0lSI Criteria may be expressed In sereral
Sa~watr~qai L -. * .* pg/I, and .2 lag/I. respectively. If the .. forms. 7Ue numerical form Is commonly

The available data fo ab . .- sove estimates are made for w ued, but descriptive and procedural
trclre*ln indcat tat c . consumption of aquatic oganisms only3. forms can be used if numerical criteria

toxiityto altate aqati liiocurs excluding consumption of waterthe ,. - we niot possible or desirable. The
at concentrations as low as 2.00 pg/I levels are 1.245 525L pig/I. and 52. purpose of these Guidelines is to
concentrations among sped"e that an representing different risk levels may be consistent and appropriate way of
more0 sensitive than toe tested. No calculted by use of the Guideline&s. -deriving numerical water quality criterit
dsat are available the-. r ris e-imt ra. spesn o for the protection of the uses oL as well '

chronic toxicity of trclmtylene to :j'. information purposes and does Di - as the presensce ot aquatic organisms.
*Sensitive saltwater aquatic .;fs. a. _. .representan Agency Judgment onua A numerical criterion might be

*~~~. .ua . .. :- arberslvl thoughtofaseneIstl teofthehighest
- -. Zincr. ... : - . concentration of a substance In water

For the maximum Proteiofm a nfl-f which does not present a significant rhW
health from the potential carcinogenic F~h wtrAqot iff~b to the aquatic organisms In the water
elfect due to exposure of..... For total recoverable inc the citerion and their uses. Thus the Guidelines are .

ftickloroethylene through ingestion of. to protect freshwater aquatic life as Intended to derive afteris which will
contjaminated. water and contaminated derived using the Guidelines Is 47 p#1 protect aquatic communities by
aquatic organisms. the ambient water as a 24-hour average and the protecting most of the species and their
concentration should beueobasedo cc concentrstion (in p/I) should not uses most of the time. but not

-M-36



DRINKING WATER

STANDARDS AND HEALTH ADVISORIES

I'

Source:

California State Water Resources
Control Board, 1985,

Interim Guidance for Hazardous Substance

Site Clean-up, CWRCB Resolution No. 81-26

.,

,-



o0. 04

ca u
zC E t

.340 %n

0

=wCD

*0c U C

b4 0.

fa - - r% -

.4 '-4 U) %
U) 2 M0 (

In 4 c 30 n
* ~ ~ ~ A V) ca .f

Z Sa I ~t

* U) V..*

43 4~

4 4 = u
z 41 a

-~ ~~ 4-)a ~

U)

p EW4

i2 0- - a A

Qd 0

-~~l 3 7



U 0
C '

00
c

uS

W 4c

183 0

0

0 c
CC

Q3

-CA .c

ZcUC
ca Cie 4

0 C30 C
*~C = 0i

c 0- IN

Iw c

4 &a aa a

-33 azFmNU or,
"M-3



a#a

tj -a
A. 64a.a

W C U aaOE

c. 1 Ld0.

o~1 In aa

as '
W 4 fa C

a e0

C = 

0n ua

-4 u >

La aa
I" in C4

= Cd 0

0 1

0 2 inn
e4 d( ICb3 .
31 CaIW C; ;4

b-' ac

tft

2W It4

0 Lak 0 c
U c a a 1a Ic-

F4 0 0U
* I N I of u I W I

LU -s .a

4 2 C 0 v4

due.- v-4

0.. dc Cd PC PCA.fl d

M- 39



Sdo a.

J-00 An - -
t. ta a 6

le C 0 *
.1 10 v

T. j.0

00

to zqa

U) Ca
0 0 -

4

C 0

0''0

0- 414 00

I.:I'C

* C 6

la x =0-

I I

- "4 -W -l -P4 -4 0

a 0 0-C4

u .10
CL 1w2 0, -40

0 5- a a a -j .40041uuD
6 4

Is Ic a -- L)C Ck

-4 &I AS-40



Co 0 v
0~~0 0- 0-C- i i

4 0 0 0o 0 a a a0 0Ao~4 - - -*- -- - o

A.0S 41. S
.24 r. #40 C4

c afl N
0 u 0 5

m C a U

6-4 2p U8 CN

oc a
Cd ~ 0

U) .

o3 a 0 0 0 0 8

d ) M4 14 p
= d 0 %

La k a

4 0-
de > 4- 4- 4- a

o j to- La0 0 o 0
*a V0 04 Cf- CD

Cj 0 

U) 4e o in '0 411

Oaw .30 A

we -C 4c -3

413, 00 0

a 0c u

r5,- 0J 0" - ..

0 .0d- fa ui c 0
04 0- JE * a~o.h a 7 0 - LiA

4 Z 00- 14 M 14 c4 :4 0 0
U a& 44- -4 C -4 U 4UI IL = Sa AJ 0 V3 0 Sj 0 C

Zt .2 -L -w= -4 zJ a A C 6 Q o

H2 922 s0 0 C0 00 i
Go* 0 0 C 0 . .
c P4 o- . 0 a a4 -4AC-4f 0"

4- *A - 0 -4 -- 0 -0 -

4M-4



i

z C-
m I- 0 !c
u cc 4

Ur C ~

CD M

C

= 0U

caJ

-- 4n

-- TU
94 ac-

40-j

C6 0c 0
0 e34

0 0 d =c=00 C I a I g .

0 = N , a CLd Ld Ld mLA1 01
z - -C 0 -P - - 3- C MW - -

0 Le-4 0 C

oI .

UC-4 0M0 C

0 9-4 C4 w. *.

2M-4

* - - - e

0 C%



dJI

0 0

Eu r4 * 0

ou a 0 o -S'

0 0: L

u Nn

C -0f
0

Cf

39 0.
0 D0

(3 -*a- C C

4 - dcL

0 0 eli3

>0 >l 40 i0 2 :0 I

0 0 - 0 0 w L d L

d~c 0 c a- -q -1-

c =j 0;1 a I
u- w- w Ca w q o

'(0-3



a%~SO dr La0

r_~ a 0.**

6;, ICWA

o2 0

C' u c 0

4c 0

(U :0

dc 0
im 0 . .LO I

a jc z 0

C :0 
Q4 

Q

o v

0-4~

o OCV O

of 0.S~ 0 0

00 .- O0 a 0
0 L,04 44 Pd4.4 -44

IL dC M c4 - o

- 0 do 0 0 0 Uf 0I 0 0. 6 o 0 1"
.3 A zo 4 po I*

U4 45- -e4 4 C020U 0 4 C g ba c c

3 0- 0 0 e . e % 4 0 B6
0- i &A P0cN0 , L - 4 -cL 0

a 0 .9 =C c 0 -00 0
as Fa. a@ a 6 0a9 t 41

'4 'CM-44



wh -D -D 06 t0s.a

10 '. I
Ad 

AA I " I 6

a IA

ccC

~hiin
4k t

*. d4 7
t n '

Li~

' 0-

0~ C

= 0 0 0 0 a P-

0 0 0 u~ r.q 4 -

PZ a a a a-4a a -d a a

'CCC C 04- 0 4

w0 C 0m~
0 wn

OI..

0j 02 0. a0 lj A0 A j J Z8Zz v

* .a - I - ai q - -C- a a a -e I a a a

M-4



Ll

lto Ica;-

mu 0j M 0
U~ ~ us ism

bi 0E~

-a CD - l aN

U3 c

ta i

", 0 * 3 4-
> -r Eu4 '

o 4q 0 CA P

94 M C4%ne
We dC C.

-i a -- - a- -a - - a

4C 0 zo 4
to 3.41 0 b0 C
10 zz a0 0 .4 .--

u 4w C%4. In atN

0 00 0% % 0

*~~~c I, I-U 0 00

d= o

4 0C 0 VA 0
I~41 IU 0 0 0 04

U) o0 0 0 i 0 0.4U -4 v4 Zn 6' tO-4 w "
Al A - a - on--

4-N 0 Q","Cdw 00
34 00- 0 4 1 A2% 0 a c c

0-. ft *b f~of a N a N
qv. 0ur 0 .n * *4 cW4 x '*~. w 00 IN4 I'Nt t o

42 g.4 4 02.



op... 9-.


